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“Fastest  and  most  approachable 
implementation  of  that  language” 

—Darryl  Rubin,  Al  Expert,  on  Turbo  Prolog 

“Most  powerful 

version  of  Basic  ever” 

—Ethan  Winer,  PC  Magaiine,  on  Turbo  Basu 

And  able  to  leap 

onto  “new  ground  in  the 
price/performance  arena” 

—John  H.  Mayer,  Computer  Design, 
on  Turbo  C 


See  the  technological 
excellence  of  Turbo  C, 
Turbo  Pascal  and 
Turbo  Basic! 

Meet  Turbo  Prolog  2.0: 
Artificial  rh'telligence  like 
you’ve  never  seen  it! 


BORLAND  PRESENTS 


CPU  286/16 
$1,395 

• 80286-16  CPU  • 512K  of  RAM 

(Expandable  to  4M8  on  bosrd)  •'  1 2MB 
floppy  'drive  • Dual  Floppy/hard  disk 
controller  • 1 01 -Key  enhanced  keyboard 

• 2 serial  ports  1 parallel  port,  game  port 

• Clock/Calendar  with  battery  back-up 

• Phoenix  BIOS  • Keyboard  switchable 
processing  speed 


CPU  386/20 
$2,095 

• 80386  CPU  • 1MB  RAM  (Expandable  to 
6M8  on  board)  • Norton  VS  SI  rating  23 

• 1 2 MB  floppy  drive  • Dual  floppy/hard 
disk  controller  • 101  key  enhanced  key 
board  • 2 serial  ports  1 parallel  port,  game 
port  • Clock/Calendarwithbatteryback  up 

• AMI  BIOS  • Keyboard/hardware  se- 
lectable processing  speed  • (Tower  Case 
Optional) 


CPU  286/12 
$1,095 

• B0286  CPU  * I lOMH;  Optional)  • Zero 

Slate  • 51 2K  RAM  (Expandable  to4MBon 
board!  • Norton  V3  SI  rating  153e  12M8 
floppy  drive  • Dual  floppyrhard  disk  con 
troller  • 101 -key  enhanced  keyboard 

• 2 serial  ports  1 parallel  port  game  port 

• Clock'Calendar  with  tO  year  battery  lite 

• Phoenix  BIOS  • Keyboard/soltware 
selectable  processing  speed 


Basic  System  Price 
Monochrome  System 
With  40MB  Hard  Disk 
EGA  System 
With  40MB  Hard  Disk 


Basic  System  Price 
Monochrome  System 
With  20MB  Hard  Disk 
With  40MB  Hard  Disk 
EGA  System 
With  20MB  Hard  Disk 
With  40MB  Hard  Disk 


Basic  System  Price 
Monochrome  System 
With  20MB  Hard  Disk 
With  40MB  Hard  Disk 
EGA  System 
With  20MB  Hard  Disk 
With  40MB  Hard  Disk 


20MHz 

386 


CPU  286/P 
$1,895 

• 80286  CPU  • Zero  wan  state  • 51 2K 
RAM  (Expandable  to  4MB  on  board) 

• Norton  V3  SI  rating  153  • 144MB35' 
floppy  drive  • Floppy/hard  disk  controller 

• 102-key  Enhanced  keyboard  • 3 serial 
ports  1 parallel  port,  game  port  • Clock' 
Calendar  with  10  year  battery  life  • Phoenix 
BIOS  • Keyboard'soflware  selectable 
processing  speed  • Supertwist  EL  backlit 
LCD  (640  K 400) 


CPU  TURBO  XT 
$695 

• CPUrunningal477&IOMHz  •640Kol0 
wait  state  RAM  • 360Ktloopy  drive  • 84- 
key  AT  style  keyboard  • 1 serial  port  1 
parallel  port,  game  port  • Clock/Calendar 
with  battery  back-up  • DTK  BIOS  • Key 
board  switchable  processing  speed 


Monochrome  System 
With  20MB  Hard  Disk 
EGA  System 
With  20MB  Hard  Disk 


System  with  20MB  Hard  Disk 


THE  COMPLETE  NETWORKING  SYSTEM 

NOVELL  NETWARE,  4 NODE  WORKSTATIONS  WITH  CPU  286  FILE  SERVER  COMPLETE  WITH  40MB  HARD  DISK  $5,995 


TO  ORDER,  CALL  (800)824-2936  ■ 
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^ Computer 
^ ^ ^ Products 
United 

In  California:  (800)  662-61 1 1 
Local  Inquiries:  (818)  338-5959 
Tech  Support:  (81 8)  81 4-2367 

@1988  Computer  Products  United.  Iruvindale.  California.  All  rights  reserved  Pricing  and  system  configurations  are  subject  to  change  without  notice 


We  accept  Visa  Mastercard,  and  cashier's 
checks.  Purchase  orders  welcome  with  approved 
credit.  Personal  checks  take  15  days  to  clear. 
Written  inquiries  should  be  sent  to  CPU.  Dept  28, 
12803  Schabarum  Avenue.  Irwindale.  CA91 706 
Hours:  Monday  through  Friday.  7 a.m.  to  6 p.m. 
PST;  Saturday,  10  a m.  to  3 p.m.  PST 


All  systems  carry  a 30  day  money  back  guarantee 
excluding  shipping  charges  All  basic  systems 
carry  a comprehensive  1 year  parts  and  labor 
warranty.  During  this  period,  we  will  repair  or 
replace,  at  our  option,  any  defective  part  at  no 
additional  charge.  Add-on  products  (hard  drives, 
monitors,  etc.)  carry  manufacturers’  warranties. 


Get  Your 
Disks  Moving! 


"In  addition  to  being  one  of  the 
fastest  disk-caching  programs 
avaiiabie,  Vcache  is  a/so  an  all- 
around  performance  booster. " 

Jeff  Holtzman,  PC  Resource 

Fast  - increase  your  effective 
program  speed  up  to  10  times! 
Data  that  has  been  read  from 
your  hard  disk  is  retained  in  your 
computer's  fast  internal  memory 
for  super  last  access  the  next 
time  you  need  it. 

Now  Fastert  - use  the  new  De- 
ferred Write  option  to  cache  disk 
writes,  for  even  faster  processing. 

Safe  - use  the  Write  Through 
option  tor  maximum  safety  from 
system  failures  and  power 
glitches. 

Adaptable  - use  up  to  15  mega- 
bytes of  extended  or  expanded 
memory,  or  up  to  half  a megabyte 
ot  standard  memory.  Cache  mul- 
tiple hard  disks  using  standard 
BIOS  interface  or  software  driver. 

Easy  • installs  with  one  statement: 
requires  no  modification  of  your 
existing  programs:  transparent 
to  all  normal  programs. 

Compatible  - even  with  AutoCAD, 
removable  media  drives,  disk  par- 
titioning software. . . 

Includes  • Vkette  diskette  acceler- 
ator, Vscreen  mono  accelerator. 
Vkeyrate  keyboard  accelerator. 

Don’t  wait  any  longer!  Call  toll 
free  today  and  get  your  disks 
moving  with  Vcache\ 


*|-n  n|-  $3  shipping/handlipg 

CA  add  6.5%  sales  tax 


GOLDEN  BOW  SYSTEMS 

2870  Fifth  Avenue 
i'  Suite  201 


San  Diego,  CA  92103 
800/284-3269 


Vcache  operates  with  DOS  systems  Vcache  is  a 
trademark  of  Golden  Bow  Systems.  AutoCAD  is 
a trademark  of  Autodesk  Inc.  DOS  Is  a trademark 
of  Microsoft  Corp.  and  International  Business 
Machines  Corp. 
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WHAT’S  inside 


When  PC  Magazine's 
editors  fly  out  of  New 
York  to  preview  a hot 
new  product,  they’re 
usually  in  search  of 
speed  increases  or 
performance  im- 
provements, That's 
why  it  was  such  a sur- 
prise to  executive  edi- 
tor Bill  Howard  and 
PC  Labs  director  John 
Dickinson  when  the 
Compaq  Deskpro 
.186/25,  a 25-MHz 
386-based  PC  they 
had  traveled  all  the 
way  to  Houston  to 
see.  was  quickly  up- 
staged by  the  second 
of  the  two  new  ma- 
chines that  they  were  there  to  preview. 

What  was  it  that  stole  their  attention'? 
The  Compaq  Deskpro  386S.  a small-foot- 
print  386  machine  built  around  Intel's 
long-rumored  and  long-awaited  P9  chip, 
now  assigned  the  name  386SX. 

As  Bill  Howard  points  out  in  this  is- 
sue’s cover  story,  the  386SX — which  puts 
all  the  advantages  of  the  80386  processor 
into  a chip  that  operates  in  the  16-bit  envi- 
ronment of  the  80286 — will  force  you  to 
reconsider  any  planned  purchases  of  286- 
based  machines  in  the  next  year.  There  is' 
no  technical  reason  why  machines  built 
around  the  chip  should  list  for  more  than 
$200  over  today’s  crop  of  AT  compatibles 
once  SX  machines  become  readily  avail- 
able. Has  Intel  really  reinvented  the  mid- 
range of  the  PC  performance  arena  with  a 
single  stroke?  The  success  of  the  Deskpro 
386S.  which  John  Dickinson  reviews  in 
this  issue,  will  tell. 

But  there’s  no  need  to  grieve  for  the 
286s  you  already  own  (brain-damaged 
though  they  may  be),  because  once  add-in 
board  makers  get  ahold  of  the  chip,  386SX 
brain  tran.splants  for  AT  compatibles  will 


become  common,  especially  if  the  price 
comes  in  below  $500,  which  it  very  likely 
will. 

Also  in  this  issue,  PC  Labs  tackles  the 
complexities  of  high-end  CADD  software. 
To  help  steer  us  in  the  right  direction,  we 
asked  for  the  a.ssistance  of  Dr.  Joel  N.  Orr, 
the  president  of  the  National  Computer 
Graphics  Association  and  one  of  the  na- 
tion’s leading  experts  on  CADD.  Orr  was 
also  the  guiding  force  behind  our  review  of 
low-end  CADD  packages  last  year  ("Up- 
wardly Mobile  CADD,”  PC  Magazine, 
December  8.  1987).  In  his  Introduction  to 
the  1 2 product  evaluations.  Orr  writes  not 
only  about  the  state  of  CADD  today  but 
also  about  the  future  of  CADD,  a world 
where  design  and  drafting  merge  into  one 
artificially  intelligent  process. 

The  latest  free  utility  from  our  produc- 
tivity experts  is  RAMVIEW.  a memory- 
resident  program  that  opens  a window  into 
memory  to  let  you  search  for  hex  and 
ASCII  strings.  It’s  the  ultimate  Peeping 
Tom  for  assembly  code  and  DEBUG 
buffs.  You’ll  find  RAMVIEW  in  the  Utili- 
ties column.  lii; 
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These  unretouched  print 
samples  show  the  superior 
print  quality  of  QMS-PS  810 
over  printers  using  first- 
generation  print  engines. 


I ntroducing  the  PostScript  laser  printer 
m that  blacks  out  at  high  speeds. 


The  new  QMS-PS'  810  can  compose  and  print 
the  most  complex  pages  in  record  times,  with 
richer,  more  saturated  blacks  than  ever  before. 
All  with  the  desktop  publishing  power  of  Adobe 
FfostScript",  and  the  superior  print  know-how  of 
QMS,  ctn  industry  leader. 


6 1967  l^scr  Connection 


Hie  new 
S^pate/mimite 
QMS-PS  810 
laser 
printer 


Under  the  hood  QMS  ASAP”  (Advanced  Sys- 
tem Architecture  for  PostScript)  is  proprietary 
technology  that  helps  eliminate  the  hardware 
bottlenecks  that  hinder  other  PostScrfot  printers. 
As  a result,  QMS-PS  810  boasts  processing  speeds 
remarkably  faster  than  other  PostScript  printers 
in  its  class.  And  faster  output  means  greater  pro- 
ductivity. In  addition,  the  QMS-PS  810  laser 

printer's  new  Caixrn’ 

SX'  print  engine 
covers  sobd  areas  and 
prints  fine  detail 
better  than  previous- 
generation  engines. 


Past  start,  strong  flnidi  You  can  adorn  your 
documents  with  one  or  all  of  the  35  Adobe 
typefaces.  Thanks  to  PostScript,  there’s  an 
infinite  number  of  font  variations  available.  You 
can  also  make  type  as  large  or  as  small  as  you 
want  And  put  it  anywhere  on  the  page.  In  fact, 
with  PostScript  you  enjoy  total  control  over  the 
design  <rf  your  page.  It  gives  you  the  complete 
desktop  publishing  power  to  do  things  that 
would  otherwise  be  virtually  impossible.  So  you 
get  high-quality  output  exactly  how  you  want  it 

Along  with  PostSaipt  the  HP  LaserJet+™ 
Diablo’  630  and  HP-GL”  printer  emulations 
are  added  for  your  non-PostScript  software. 

The  QM^PS  810  laser  printer  is  easy  to 
use,  maintain,  and  comes  with  a one-year  war- 
ranty. It’s  available  from  Lciser  Connection 
dealers.  Laser  Connection  is  a sales  and 
marketing  subsidiary  of  QMS.  For  the  dealer 
nearest  you  call  1-800-523-2696 . 

Ills  LASER 

^connGCTion™ 

A QMfT  company 

The  Mkwinit  are  tradenurks  ol their  reMKCtiw  companies:  QMS.  QMS-PS.  ASAK 
Laser  Connection  of  QMS,  Inc.  (HutSaiM  of  Adobe  Systems,  Inc.  Canon,  Canon 
SX  of  Canon.  U.S.A.  I aseriet  * . IIP-CI.  d Hewlett-Packard.  Diablo  of  Xen  >i  Carp. 


CIRCLE  259  ON  READER  SERVICE  CARD 
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Compaq’s  Deskpro  386S: 
Less  Is  More 

John  Dickinson/  Built  around 
Intel’s  eagerly  anticipated 
386SX  chip,  the  newest 
Deskpro  gives  you  all  of  the 
386’s  processing  advantages  in 
a totally  compatible  286  data 
bus  structure.  Is  this  the 
machine  that  will  make  ATs 

(ihsolcle? O.T 


New  chip,  new  PC': 

C ompaq's  Deskpro  386S 
p:^e93. 
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GRAPHICS 
High-End  CADD: 

Expanding  to  New 
Dimensions 
Joel  N.  Orr!  The  most 
powerful  PC  CADD 
systems  continue  to 
strive  for  greater  ease  of 
use  and  fuller 
functionality.  PC  Labs 
hxrksat  12  high-end 
packages,  including  the  latest 
release  of  AutoCAD 115 

PRINTERS 

No- Wait  LaserWriters: 

Apple  Adds  Speed  to  the 
Power  of  PostScript 
Carol  Ellison  and  Bill  O'Brien! 
Apple’s  two  new  La.serWriters 
still  provide  the  PostScript 
llcxibility  that  PC  users  have 
fallen  in  love  with,  but  now 
they're  doing  it  faster  than 
ever  205 

W ORD  PROCESSING 
Formatting  Text  with  Style 

John  Dickinson!  Microsoft 
Word  aficionados  who  haven’t 
yet  discovered  the  power  and 
convenience  of  using  Style 
Sheets  to  format  their 
documents  are  missing  out  on 
one  of  the  program’s  most 
distinctive  features 223 

COMMUNICATIONS 
Call  Accounting:  Tracking 
PBX  Costs 

FrankJ.  Derfler.  Jr.,  and 
Greg  Campbell!  By  hooking  a 
PC  into  your  PBX  system  and 
running  a call  accounting 
package,  you  can  produce 
detailed  reports  of  the  calls 
made  on  each  line,  which  helps 
to  keep  your  costs  under 
control  237 


UTILITIES 
Pop-up  Help:  Instant 
Answers  at  Your  Fingertips 
Catherine  D.  Miller/  No  one 
likes  to  read  documentation, 
and  now  you  don’t  have  to. 
Take  a look  at  seven  helpers  for 
DOS,  three  for  Lotus  I -2-3, 
and  four  for  writers  trying  to 
improve  their  style 263 

CONNECTIVITY 
Making  Coiuiections: 
Clustered  CPUs 
FrankJ.  Derfler,  Jr.,  and 
Walter  Adams!  Quiet,  diskless 
clustered  CPU  systems  are 
often  neglected  when  small- 
scale  LANs  are  designed,  but 
these  economical  alternatives 
are  worth  a lixik 305 

ACCOUNTING 
Bringing  Harmony  to 
Your  Books 

Ray  A.  August,  G.  William 
Dauphinais,  Edward  M. 
Kneitel,  and  Timothy  J.  Lee! 
Open  Systems’  Harrrmny,  with 
mote  than  a dozen  modules, 
can  be  tailored  to  fit  specific 
needs 327 
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FIRST  l.(H)KS 


I’RODI  CTIM  IT 
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PC  LAB  NOTES 
Writing  Optimal  C:  Part  1 

Richard  Hale  Shaw/  Use  these  lips  and  techniques  to  write  the 
most  efficient  C routines  possible 345 

UTILmES 

RAM  Snooping  with  RAMVIEW 

Frank  Dever  and  David  Thomas/  Use  RAMVIEW  to  instantly 
search  and  sift  through  your  PC’s  memory  in  ASCII  and  hex 
format — even  from  inside  your  current  applications 367 


Hands  On: 

. IBM’s  NEW  PS/2s:  A zero- 
wail  stale  Model  50  and  three 
386  Model  70s  from  IBM 

• Compaq  Deskpro  386/25 
picks  up  where  the  386/20 
leaves  off 

• WordPerfect  5.0:  Futuristic 
features  behind  a familiar  face 

• LaserTORQ:  Print  spooling 
for  lasers 

• PageMaker  i.O  adds 
automatic  text  wrap,  snaking 
columns,  and  style  sheets 

• Freedom  Modems:  4,800 
bps,  no  wires  attached 

• Battery  Watch  monitors 
laptop  batteries,  restores 
battery  life 

• PC-tPost  turns  PC  into 

eicctixmic-niail  host 33 


AFTER  HOURS 


• Test  Drive:  Fast  cars  and  fast 
times  from  Accolade 

• The  Seven  Spirits  of  Ra: 
Advenmres  in  ancient  Egypt 

• SpaceM+A+X:  Building  a 
space  station  on  a tight 
schedule 

• Sexu-Cation:  A painless  way 
to  leach  kids  the  facts  of  life 

• Breakthrough!  Mentor: 

Electronic  flash  cards 530 
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ENVIRONMENTS 
Pi'esentation 
Manager  Menus 

Charles  Petzold/  How  to 
interface  key  and  mouse  input 
with  the  Presentation  Manager 
through  a menu 395 

POWER  PROGRAMMING 
Fully  Qualified 
Filenames  in  C 
Ray  Duncan/  A C program  that 
qualifies  filenames  by  adding  a 
complete  drive  and  path  ...  41 1 

SPREADSHEET  CLINIC 

Douglas  Cobb  atul  Steven 
Cobb/  An  undocumented  1-2-3 
macro  command:  a serious  bug 
in  Quattro 423 


USER-TO-USER 
Salvatore  P.  Ricciardi/  Useful 
batch  file  techniques  that  return 
you  to  the  directory  where  you 
started:  restricting  applications 
to  tunning  once  daily 431 

POWER  USER 

Craig  L.  Stark/  Accessing 
FIND  in  dBASE  III  Plus  with  a 
single  keystroke;  sorting 
WordPerfect  records  into  a 
more  useful  dale  formal; 
linking  Clipper  fa.ster 437 

LANGUAGES 
Robert  L.  Hummell  A Pascal 
program  that  disables  the  Print 
Screen  function;  creating 
colorful  screens  in  Pascal:  an 
excellent  C tool  for  altering  the 
master  environment 445 

PC  TUTOR 

Robert  L.  Hummel!  A simple 
way  to  pass  arguments  from 
DOS  batch  files  to  BASIC 
programs;  the  importance  of 
COMSPEC 457 

CONNECTIVITY  CLINIC 
Frank  J.  Deifler,  Jr./  Some 
practical  reporting  and 
monitoring  programs  for 
developing  and  installing 
applications  using  the 
NetBIOS  service  module . . 465 
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Mitt  Jones/  MCA-compalible 
machines,  improving  dot  matrix 
output,  cataloging  music  in  a 


database,  10 1 -key  keyboard 
with  function  keys  at  left 27 


BILLMACHRONE 
Making  MIS  Work 65 


JOHNC.  DVORAK 
The  Ugly  Reality:  Unix  Is 

in  Your  Future 71 

Inside  Track 73 


JIM  SEYMOUR 
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Bite 77 


STEPHEN  MANES 
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You  expect  excellent  letter-quality  print  from  a 24-pin  printer. 
And  Citizen^s  new  precision-built Trioute™  124  delivers. 

With  razor-sharp  letter  definition  at  66  cps.  Attractive  corre- 
spondence quality  at  132  cps.  As  well  as  aisp,  impressive  draft 
printing  at  200  cps. 

You  might  be  surprised^  however  to  find  that  the  versatile 
Tribute  124  offers  quite  a bit  more.  Like  a built-in  push  or  pull 
tractor  with  top^  rear  or  bottom  feed.  Automatic  paper  loading. 
Outstanding  compatibility.  Push-button  convenience  of  a front 
control  panel.  Even  optional  color  printing. 

It  also  provides  a wide  selection  of  typestyles  via  available  font 
cards.  And  produces  striking  high -resolution  graphics. 

With  all  these  value -aadeofeatures  and  an  exceptional  12- 
month  warranty  theTribute  124  is  very  affordable.  So,  not  only 
does  it  look  good  on  paper,  it  looks  good  for  less  paper. 

For  the  Citizen  printer  dealer  nearest  you,  call  1-800-556-1234, 
Ext. 34.  In  California, call  — , 

1-800-441-2345  Ext  34.  * CITIZEN 

^l98SGtizen Amenca Corporation  Citizen, the Qazen  D • ^ i.L  ^ !•!  II  _1 

logoandTnbutcaretrafdemajksufOtizen  Watch  Co., Ltd  I rintCIS  tlldt  11111  llKC  CiOCKWOrk. 
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"77ir  BmUhru  286  perpmud  flawlessfy  with  every  appU- 
cation  we  handed  it.  mdudh^  copy-pwioed  prognmts  and 
nine  memory-resident  utSities  at  once." 

Stephen  MaWk  PC  Ma^Ecn 

"...die  Breakthru  286  was  the  cad  of  choke." 

PC  BiainegSoftwafevw  (Rated  #1) 


"...Breolahru  286  is  a good  zidue  and  a ipadity  product  bached 
by  effective  support." 

Dan  A.  Ciifti 

The  NewiteHer  of  tfie  AutoCAD  Uas'i  Graup 
"The  PCSC  Breakthru  286  achiaxd  the  best  performance 
rtsuiis  of  the  caching  boanis  tested.” 

Ted  Mndi  PC  'fah  jound  (Rated  #1) 


"The  12-MHz  BreAthru  286-12  speedup  boani  is  the  palest 
of  dtcee  tested,  but  not  die  most  ecpensioe.  On  a ddkr  per- 
horsepower  basis,  it  could  be  coDa/  the  cheapest  boost  aaada- 
bk  for  an  XT' 

Mafc  Mtkh,  IridkVbU  (Rated  #1) 


Think  \bu  Need  an  AT? 

Make  Your  IBM  PC  Faster  Than  an  AT  in  Just  5 Minutes! 


products  it  works  in  the  Compaa  B 
and  most  ckmes.  Easy  dkffir^uns  sha 


Accelerator  Cards:  Speed  and  Value 

Speed  figuraa  am  con  eoMMd  results  (rom  10  lasts  o( 
partormanca  (See  Accelertfor  Boards  Special  Report. 

Oacambar  I,  toe&) 


□ Microspeed  Fast  88 

$149 

□ Microsoft  Mach  10 

$395 

D Univation  Dream  Board 

$512 

□ Orchid  Turbo  EGA 

$945 

□ STbD  Standard  286 

$995 

□ Qassic  Speedpack 

$995 

□ Orchid  PC-Turbo  286e 

$1,195 

□ Breakthru  286-12 

$595 
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Breakthru  286-8MHz-$395 
Breakthru  286-12MHz-$595 


We  are  excited  about  our  three  speedup 
products.  You  probably  know  about  our 
Lightning  disk  access  speedup  software 
that  was  awarded  PC  Magazine's  Best  of 
1986  award  (see  box).  After  the  smashing 
success  of  Lightning,  in  late  '86,  we 

But,  no  spendup  board  cuts  disk 
access  time  In  halt 

LIGHTNING 


software  can  • $89S5  or  FREE  w/BreaMtiru 


“Lightning  Is  almost  mandatory...."  - 
Steve  Manes,  PC  Magazine 
Best  of  86  review 
Loacis  wth  the  [X)S  - always  rea(iy  as  a 
program  to  accelerate  disk  accesa  M)u  do  nothing 
Piling  is  aulornalK:  Programs  that 
cess  the  disk  (hard  or  floppy)  are  made  Instantly  up 
to  2 to  4 tirnes  faster  Uses  a priricipto  greatV  enhance 
from  mainframe  technology  called  caching.  Fully  ex- 
ploits Abo«  Board  memory. 

l/GFVTMVG  is  the  standard  against  which 
al  our  competition  measures  itsef  because  we  acfii&e 
unwrsa)  compatibility  with  other  software.  Data  is 
n©«r  bsl  Order  UGH7NNG  separately  or  gel 
it  free  with  your  Breakthru  286  board. 


UGHTNING™— FREE  with  Bieakthru 
speedup  hardware— $89.95  purchased  separately 


guaranteed  the  Breakthm  286  board  to  be 
literally  the  most  advanced,  fastest,  most 
feature-rich  board  available.  The  runaway 
success  it  has  enjoyed  truly  proved  that 
assertion.  Now  we  go  ourselves  one  bet- 
ter with  the  Breakthru  28642.  This  new 
board  has  the  clock  sp>eed  cranked  up  from 
8 to  12  MHz  for  speeds  up  to  10.2  times 
faster  than  an  IBM  PC.  It  is  50%  ^ster  than 
an  8MHz  IBM  AT,  and  up  to  a whopping 
1,000%  ^ster  than  a regular  PC. 

HERTS  WHY  THESE  TWO  BOARDS 
ARE  SO  SPECIAL 

First,  they  install  so  easily.  A half-slot 
card  means  you  don't  even  have  to  give  up 
' ■*  ■ .Whai 


a full  slot.  VVhat's 
more,  unlike 
competing 


aPartable 
i.  Easy  di<^r<uns  show  how 
you  just  place  the  card  in  an  open  slot, 
remove  the  originai  processor  ana  connect 
a single  cable.  There  is  no  software  re- 
quired. From  that  moment  you  are  run- 
ning ^er  than  an  AT. 

Second,  they  are  advanced.  'The 
BREAKTHRU  286  replaces  the  CPU  of  the 
PC  or  XT  with  an  80286  microprocessor 
that  is  fester  than  the  one  found  in  the  AT. 
Has  a 80287  math  coprocessor  slot  for 
numeric  intensive  applications.  A 16K 
cache  memory  proviaes  zero-wait-access 
to  the  most  recently  used  code  and  data. 
Speed  switching  software  allows  you  to 
drop  back  to  a lower  speed  on  the  fly  for 
timing  sensitive  applications. 

Thiid.>TOi  have  hia  compatibility.  AB  ex- 
isting  system  RAM,  hardware,  and 
periphet^  cards  can  be  used  without  soft- 
ware modification.  Our  boards  operate 
with  LAN  and  mainframe  communication 
products  and  conform  to  the  Expanded 
Memory  Specification  (EMS).  S<rftware 
compatibility  is  virtually  universal. 

Faster  ana  smarter  than  an  AT  - PCSG 
guarantees  it. 

Fourth,  these  are  the  best.  There  are 
several  other  boards  on  the  speedup 
market.  We  at  PCSG  have  compared 
them  all,  but  there  simply  is  no  com- 
parison. Mai^  cards  offer  only  a marginal 
speedup  in  spite  erf  their  claims  and  omers 
are  just  poorly  engineered. 

vfe  are  really  excited  about  these  prod- 
ucts. PCSG  makes  the  unabashed  state- 
ment that  the  BREAKTHRU  286  card 
represents  more  advanced  technolo^ 
than  boards  by  Orchid,  Quadram,  P.C:. 
Technologies,  Phoenix.,  we  could 
go  on.  Breakthru  286  is  undis- 
putedly  the  turbo  board  with 
the  biggest  bang  for  the 
buck.  And  we  include 
FREE  the  $89.95  ac- 
claimed Lightning 
software.  Call  today 
with  your  credit  card  or  COD 
instructions  and  we  will  ship 
your  card  the  very  next  day. 


Think  Again. 


DONT  TAKE  OUR  WORD  FOR  IT.  USE  EITHER 
BREAKTHRU  286  SPEEDUP  BOARD  FOR  60 
DAYS.  IF  YOU  ARE  NOT  TOTALLY  SAOSEIED 
SIMPLY  RETURN  IT  FOR  A FULL  REFUND. 


PER^W  R ITER  M 'P 


11035  Harry  Hines  Blvd.  • Suite  206  • DaUas,  Texas  75229  • (214)  351-0564 

CIRCLE  489  ON  READER  SERVICE  CARD 


Lucid  3-D"  is  the 
best  spreadsheet 
you  can  buy. 


Don't  take  our  word  for  it.  Use 
Lucid  3-D  for  60  days.  Return  it 
for  a full  refund  if  not  completely 
satisfied.  Plus,  instead  of  the  $199 
list  price,  an  introductory  spread- 
the-word  price  of  $149. 

Winner  of 
PC  Magazine’s 
1987  Award 
for  Technical 
Excellence 


Lucid  3-D  is  priced  to  sell  at 
$199,  but  we  want  thousands  of 
people  using  Lucid  everyday,  all 
over  the  world.  We  invite  you  to 
be  a part  of  that  group.  The 
reason  we  are  offering  Lucid  for 
only  $149,  on  a sixty  day  return 
for  a full  refund,  is  simple. 
Preliminary  user  testing  of  the 
product  produces  the  same 
results  over  and  over.  People  tell 
us  they  would  never  work  without 
Lucid  3-D  again.  Even  folks 
continuing  to  work  with  1-2-3. 

Memory  Resident 
That's  because  the  idea  of  a 
memory  resident  spreadsheet 
makes  sense,  one  that  you  can 
pop-up  instantly  while  working  in 
your  word  processor  or  any  other 
program.  Lucid  lets  you  cut  any- 
thing on  the  screen  and  paste  it 
right  into  Lucid,  or  cut  anything 
from  a Lucid  worksheet  and  paste 
into  the  application  below.  You 


can  even  run  Lucid  on  top  of 
1-2-3  if  you  like,  and  cut  and 
paste  information  from  one  to 
the  other,  including  formulas. 

Lucid  3-D  was  developed  over 
the  past  two  years  with  countless, 
exhaustive  hours  of  planning  and 
programming  to  produce 
something  spectacular.  This  is  a 
product  that  works  the  way  we 
dreamed  a spreadsheet  would 
function.  Everyone  who  has  seen 
it  says  things  like,  "lucid  3-D  is 
how  software  of  the  1990's  will  look 
and  perform",  or  even  more  to  the 
point  "This  is  the  way  I thought  a 
amputer  should  work".  You'll  see. 
Lucid  is  exciting. 

Masterwork 

We  could  go  on  at  great  length 
about  all  the  features  and 
innovations  in  Lucid,  but  Lucid  is 
more  than  a bag  of  features. 

What  is  most  important  is  the 
pride  and  craftsmanship  that 
went  into  its  creation.  It  is  a 
masterwork.  The  overall  feel  is 
tight  and  polished.  In  fact  Paul, 
Somerson,  editorial  director  of 
PC  Computing,  used  one  word  to 
describe  it,  "Slick". 

PCSG  has  built  a reputation  as 
a development  laboratory 
producing  produas  that  you 
know  are  excellent.  In  1983  PCSG 
dominated  the  Model  100  laptop 
market  with  ROM  based  software 
that  every  reviewer  rated  as 


POP-UP  3 DIMENSIONAL  SPREADSHEET 


excellent.  In  1985  we  produced 
Lightning,  the  pioneer  and  award 
winning  Disk  speed  up  software. 
In  1986  we  developed  the 
Breakthru  286  accelerator  board 
that  blew  everything  else  out  of 
the  water,  and  later  we  topped 
ourselves  with  the  Breakthru  12. 
Now  in  1988  those  who  have 
worked  with  Lucid  3-D  tell  us 
"you  have  done  it  again.  This  is 
software  everyone  should  have'.' 


For  a limited  time 


Any  cell  can  contain  a corr 
that  you  can  acces: 


Fig.  1 Let's  get  the  detail  on  those  ad  costs.  Just 
move  the  widebar  to  that  cell  and  press  one  key 
(Grey  +). 


What  Makes  Lucid  3-D  So  Special 
In  the  screen  examples  you  can  see 
Lucid  is  really  three  dimensional.  Any 
cell  of  the  spreadsheet  can  contain 
a complete  other  spreadsheet  that 
you  can  access  with  a single  keystroke 
It  is  as  simple  as  the  pictures  show. 
And  you  don't  have  to  write  formulas 
to  do  that. 

All  you  do  is  go  look  at  the  other 
file  navigating  through  easy,  point 
and  shoot  directories.  When  you 
come  back  up  (with  one  key)  the 
link  is  made  automatically  for  you. 

Everything  about  Lucid  works  that 
way.  Users  say  "It  is  so  intuitive  that  I 
really  tion't  need  a manual.  " That's  because 
we  use  something  we  call  a visual 
command  menu,  lim  Seymour,  the 
noted  PC  columnist,  talking  about 
Lucid  in  a recent  article  said  that,  "1/ 
there  ever  was  an  interface  idea  so  good  it 
ought  to  be  stolen  and  widely  used,  this  is  it" 

What  he  was  talking  about  is  a 
new  menu  approach  that  follows  a 
simple  design  concept:  it  is  easier  to 
recognize  than  it  is  to  remember.  As 
choices  are  made  on  a menu  that 
take  you  to  lower,  levels  you  always 
can  see  exactly  where  you  came 
from  and  where  you  are  going.  The 
complete  menu  path  is  always  visible. 
You  cannot  get  lost  several  levels 
down.  This  means  you  never  have  to 
remember  a command,  you  just  flow 
ight  to  it. 


Rg.  2 Here  we  are,  instantly.  Notice  tbe  lower  left 
comer  showirtg  we  are  (mt  level  2.  Vbu  can  go 
down  or  up. 


Plus,  no  matter  where  you  are  on 
a menu  or  what  pu  are  doing,  just 
press  function  key  FI,  and  pu  will 
get  a help  screen  specific  to  that 
commanij  or  action.  Or  if  pu  want 
to  know  about  any  subject  pu  can 
pop  up  an  index  of  over  600  topics 
and  select  the  one  pu  want. 

Notepad  Behind  Every  Cell 
Anckher  3-D  feature  is  that  any  cell 
can  also  contain  a multiple  page 
note  that  pu  instantly  access  with  a 
single  key^oke  You  can  write  notes, 
memos  or  letters  that  relate  to  pur 
work,  save  them  as  individual  files 
and  even  print  them  separately  or 
with  your  spreadsheet. 


Fig.4  Now,  instantly  we  are  on 
level  3.  Each  level  is  a different 
spreadsheet.  Ybu  could  now  move 
to  the  New  Vbrk  Times  and  see 
the  detail  on  that  figure.  There  is 
no  limit  to  the  levels  you  can  go. 
Move  right  down  to  transaction 
level  if  you  like. 


screen  are  completed.  Other 
calculations  pu  don't  see  continue 
on  in  the  background  during  the 
next  commands  The  end  result  of 
this  powerful  combination  is  pu 
rarely  wait  for  a recalculation  with 
Lucid.  You  find  out  what  instantaneous 
is  all  about. 


‘ ‘I've  been  calling  it  an  'Everyman’s  Spreadsheet', 
and  I think  that’s  how  the  market  will  pceition  it.  It’s 
much  more  than  an  inexpensive  alternative  to  1-2-3.” 

)im  Seymour.  Columnist,  PC  Magazine.  PC  Week 


Speed 

Lucid  3-D  is  truly  revolutionary.  It  is 
fast,  fast,  fast!  It  is  incredibly  quick  in 
performing  calculations  because  it 
doesn't  recalculate  every  cell  every  time 
pu  insert  an  entry.  Instead,  it  only  re- 
calculates the  specific  cells  that  are 
affected  by  your  change  This  is  called 
minimal  recalc.  Lucid  also  has  a 
remarkable  innovation  called  back- 
ground recalc  in  which  pu  are  given 
control  of  the  cursor  the  moment 
calculations  affecting  pur  viewing 


Ludd  Learns 

Lucid  3-D  also  lets  pu  teach  it  in 
any  combinations  of  keystrokes  so  that 
involved  sequences  can  be  done 
with  single  keys.  Plus  more  than  just 
remembering  keystrokes,  Ludd  allows 
pu  to  create  Macros  with  loops, 
procedures  and  conditional 
branching  amazingly  all  done 
automatically  with  simple  menus. 

You  can  create  pur  own  menus  that 
show  the  new  features  pu  have 
taught  it.  Another  great  feature  is 


Dlete  other  spreadsheet 
with  a single  key. 
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Fig.  5 Of  course,  Lucid  does  muitipie  windows. 
Notice,  you  can  simultaneously  open  windows  in 
different  directories,  different  drives,  even  down  as 
many  3>D  levels  as  you  like.  No  one  else  can  do  that. 


you  can  make  your  custom  menus 
work  like  Lucid  where  one  choice 
can  take  you  down  a level  to  a 
whole  new  set  of  choices.  What's 
nice  is  that  they  will  work  from  one 
spreadsheet  to  another. 

Mouseability 

Lucid  3-D  was  designed  for  both 
keyboard  enthusiasts  and  mouse 
lovers  alike.  You  can  take  your  pick. 
Designed  around  the  mouse  from 
the  ground  up.  the  interface  is 
smooth  and  natural.  You  select  files 
to  load  from  directory  lists.  Every- 
thing is  point  and  click.  What's 
more  any  Lucid  3-D  menu  selection 
can  be  "moused"  and  the  response 
time  is  "right  now"  instead  of  the 
sluggish  "a  little  bit  behind  you"  feel 
of  addon  mouse  menu  systems  like 
those  you've  seen  with  1-2-3. 

A window  pops  up  with  a library 
of  function  names  you  can  page 
through  with  the  mouse.  Select,  click 
and  it's  in  the  formula  with  no 
typing  required.  You  even  have  a 
label  window  that  you  can  fill  (from 
the  keyboardi  with  favorite  labels 
and  names  so  that  you  can  insert 
them  later  with  the  mouse.  There's 
even  a pop-up  calculator  to  insert 
numbers  so  you  don't  have  to  go  to 
the  keyboard  very  often. 

It  really  permits  that  feeling  of 
becoming  one  with  your  work.  Lucid 


Fig.  6 We  need  those  budget  figures  in  the  Word 
Perfect  letter  we  are  writing.  Qipboard  Dump  does 
it  right  now. 


3-D  has  windows  of  user  defined 
range  names  as  well  as  the  macros 
named  by  the  user  that  can  be 
selected  just  by  pointing  and  clicking. 
Icons  that  are  easy  to  grab  with  the 
mouse  let  you  resize  and  move  the 
spreadsheet  window  with  the  ease 
you  would  expea.  Plus  you  can  go 
anywhere  on  the  sheet  by  moving 
the  mouse  and  clicking  on  the 
spreadsheet  borders.  And  remember, 
Lucid  is  designed  so  that  any  of 
those  features  are  done  with  or 
without  the  mouse  easily  and  quickly. 

Audit 

When  you  are  staking  a big  decision 
on  information  gained  from  a 
spreadsheet  you  need  to  be  certain 
that  you  have  made  no  mistakes. 
Lucid  3-D  offers  five  audit  displays 
and  printouts. 


Fig.  7 Here  it  is  right  in  Wbrd  Perfect  (or  any  word 
processor)  just  like  you  typed  it.  You  can  go  the 
other  way  just  as  easily. 


Even  if  you  don't  plan  to  abandon 
1-2-3,  Lucid  makes  sense.  Files  are 
converted  between  them  with  .ease 
so  there's  not  an  interoffice  compati- 
bility problem.  This  means  you  can 
have  the  power  and  fun  of  Lucid 
3-D  without  having  to  upset  your 
present  systems. 

Ufe  are  excited  about  Lucid  3-D. 

But  don't  take  our  word  for  it,  take 
us  up  on  our  60  day  offer. 

Call  us  on  our  order  line  number 
and  we  will  ship  your  order  the  very 
next  day.  This  $149  offer  will  end  as 
soon  as  our  dealer  network  is  fully 
stocked.  But  in  the  mean  time  we 
invite  you  to  try  Lucid  as  part  of  our 
"spread  the  news"  campaign,  lust 
pick  up  the  phone  and  call  us 
accept  all  major  credit  cards  or  you 
can  order  COD. 


PCSG  • 4540  BELTWAY  DRIVE  • DALLAS,  TX  75244 


Ask  your  dealer  or 
call 

1-800-544-4699 
or  214-404-4000 
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CPU&Disk 

Recovery 

Don't  go  down  in  flames.  Bail  out 
from  dBASEL  Call  1-800-ORACLE1 
and  order  your  $199-PC  copy  of 
ORACLE*  today.  Or  just  ask  arid  we'll 
send  you  information  on  ORACLEl, 
the  number  one  selling  DBMS  on 
minicomputers  and  mainframes. 

ORACLG' 

COMfATIIIUn  • NNUBIUTT  • CMCCMBtUTT 

Call  1-800-0RACLE1, 
ext.  144  today. 


Dear  Oracle, 

PC  ORDER  PROCESSING 

Oracle  Corporation 

20  Davis  Drive  • Belmont.  CA  94002 

I want  ORACLE  to  be  THE  LAST  DB.MS 
for  my  286/386  PC.  Enclosed  is  my 
□ Check  or  □ VISA  □ MC  □ AMEX 
credit  card  authorization  for  S199 
(California  residents  add  7%  sales  tax), 
i understand  this  copy  is  for  PC  develop- 
ment only.  Offer  valid  only  in  the  US 
and  Canada. 


CoRipuiy 


THE  LAST  DBMS 

ONLY  $199 
CAU  1-800-0RACLE1 
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Oracle  Corporation,  the  world’s 
fastest  growing  software 
company,'  has  just  climbed  past 
AshtonTate  to  become  the  world's 
largest  supplier  of  database  man- 
agement software  and  services.* 


Why? 

• Because  ORACLE*  runs  on  PCs. 
plus  mainframes  and  minicom- 
puters from  IBM,  DEC.  EXJ.  HP. 
Prime.  Wang.  Apollo.  Sun.  etc.— 
virtually  every  computer  you  have 
now  or  ever  \^1  have.  AshtonTates 
dBASE  runs  only  on  PCs. 

• Because  ORACLE  is  a true  dis- 
tributed DBMS  that  connects  all 
your  computers — PCs,  minicom- 
puters and  mainframes  — into  a 
single,  unified  computing  and  infor- 
mation resource  dBASE  supports 
only  primitive  PC  networking. 

• Because  Oracle  has  supported 
the  industry  standard  SQL  language 
since  1979.  Ashton-Tate  promises 
to  put  SQL  into  dBASE  sometime 
in  the  indefinite  future 

• Because  ORACLE  takes  advan- 
tage of  modern  286/386  PCs  by 
letting  you  build  larger-than-640K 
PC  applications  on  MS/DOS  that  run 
unchanged  on  OS/2.  dBASE  treats 
today’s  286/386  PCs  and  PS/2s  like 
the  now  obsolete  original  PC. 
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BACKUP  BACKFIRE 

As  I read  your  article  on  backup  software 
(“Software  Safety  Nets,”  PC  Magazine, 
May  3 1 , 1988),  I was  trying  to  figure  out 
exactly  what  criteria 
you  use  when  se- 
lecting an  Editor’s 
Choice. 

Judging  from  the 
reviews,  several 
products  seemed  to 
rate  from  very  good 
to  excellent  in  terms 
of  performance  and 
ease  of  use.  You  picked  Corefast  by  Core 
International  as  an  Editor’s  Choice  even 
though  it  was  mentioned  that  this  program 
choked  and  was  unable  to  restore  data  on  a 
damaged  floppy  disk. 

I have  used  Fastback  to  successfully  re- 
store disks  that  have  been  damaged  after 
being  used  in  a backup.  Why  would  I want 
to  trust  a program  that  can’t  even  figure  out 
that  a disk  is  damaged  before  writing  data 
on  it?  I feel  that  the  most  important  aspect 
of  backup  software  is  the  ability  to  restore 
data;  ease  of  use  is  strictly  secondary.  Ap- 
parenUy  your  editors  don’t  feel  the  same 
way  I do. 

Kurt  F.  Wagner 

Delray  Beach,  Florida 

I find  it  incredible  that  you  did  not  select 
Fastback  Plus  as  an  Editor’s  Choice 
("Software  Safety  Nets”).  It  passed  all 
tests  flawlessly.  Carol  Olsen  Day  called  it 
the  “ne  plus  ultra”  backup  program  and 
generally  raved  about  its  features. 

Even  though  it  was  slower  than  the  two 
Editor’s  Choices,  Corefast  and  PC- 
FullBak,  Fastback  Plus  performed  its  pri- 
mary function  without  any  problems  what- 
soever— that  is,  it  backed  up  and  restored 


all  data  Tiles  and  directories  correctly.  In 
my  experience  with  the  program,  it  has 
never  lost  a byte  of  data,  and  it  has  excep- 
tional error  recovery. 

The  Corefast  review  stated,  “Recovery 
and  error  handling  ...  are  this  program’s 
weak  spots.”  The  review  also  explained 
that  the  program  will  appear  to  put  data  on 
a bad  diskette  and  the  user  will  not  realize 
it  until  it  is  too  late. 

It  is  equally  startling  that  you  chose  PC- 
FullBak,  which  failed  your  Scatter  envi- 
ronment and  which  failed,  in  this  case,  to 
back  up  2.5MB  of  your  files  and  directo- 
ries without  an  error  message. 

Tom  Fleming 
Sarasota,  Florida 

The  excellence  of  Fastback  Plus  isn’t  in 
question.  It  has  been  in  wide  use  for  some 
time,  and  previous  versions  have  also  re- 
ceived good  reviews. 

The  Bigfile  and  Scatter  tests  are  de- 
signed to  break  software.  Few  users  put 
backup  software  to  such  stress.  But  it’s 
probably  safe  to  say  that  all  users  should 
use  backup  software  more — and  more 
intelligently — than  they  do. 

Corefast  and  PC-FullBak,  with  their  in- 
terfaces and  their  features,  facilitate  ongo- 
ing intelligent  use  and  thus  were  the  Edi- 
tor’s Choices. — David  DeJean 


DATABASE  DEBATE 

The  review  of  Advanced  Revelation  in 
your  Project  Database  3 article  (“Pro- 
grammable Databases:  dBASE  and  Its 
Challengers,”  PC  Magazine,  May  17, 
1988)  absolutely  astounded  me.  1 have 
never  .seen  a product  review  that  was  so 
lacking  in  substance. 

What  was  said  about  the  product  was 
not  nearly  as  important  as  what  was  not 
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said.  The  reviewer  failed  to  mention  that  in 
Advanced  Revelation,  fields  are  variable 
lengths  and  can  have  multiple  values.  This 
feature  sets  it  apart  from  other  microcom- 
puter databases.  Anyone  who  has  ever 
worked  with  variable-length  fields  would 
cringe  at  the  thought  of  having  the  restric- 
tions of  a fixed-length  environment  im- 
posed on  them.  In  my  opinion,  this  omis- 
sion destroyed  any  credibility  the  review 
might  have  had. 

Michael  Langley 

Lilbum,  Georgia 

I want  to  compliment  you  on  your  latest  re- 
view of  database  systems  (“Programma- 
ble Databases:  dBASE  and  Its  Challeng- 
ers’’). Most  of  what  I read  seemed 
incredibly  accurate 
given  the  scope  and 
complexity  of  the 
project. 

I was  also  happy 
to  see  that  you  in- 
cluded Progress 
among  your  re- 
views. I completely 
agree  with  Mike 
Friedlander’s  statement  “Offered  the 
choice  of  spending  20  minutes  with  the 
typical  database  screen  generator  or  5 min- 
utes programming  with  Progress,  I’ll  take 
Progress." 

D.  Ross  Hunter 

Duxbury,  Massachusetts 

I enjoyed  your  recent  feature  on  flat-file 
databases  (“Flat-File  Databases:  Easy-to- 
Use  Sophisticates,”  PC  Magazine,  April 
12.  1988),  especially  since  it  included  a 
sidebar  on  ’’  1 -2-3  as  a Database , ’ ’ 

However,  your  review  missed  the  po- 
tential of  Lotus  I -2 -J  as  a database  by  not 
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OUTSTANDING 

SOFTWARE 

For  IBM  PC's  and  Compatibles 


S350  0%^  53 


$000  per  I 

^ DISK 


Small  Quantities 


For  Ten  or  More 


SHIPPED  WITHIN  24  HOURS! 
Satisfaction  Guaranteed  or  Money  Back! 


i.j  BUSINESS  1—E2  FORMS  business  form 
generation,  comptelion  and  printing  program 
CAD  3— The  PC-Flow  ^ .0  computer  aided  tlow- 
^ad  generation  program.  Color  graphics  required. 
COMM  4a,b,C,d,»— (5  d«tis)  Join  the  worfd  of 
sysops  with  RB6S  Bulletin  Board  System  14  10 
2*'  DATABASE  1 a, b— (2  disks)  File  Express  3.6 
menu  driven  general  purpose  database  manager 
l_J  EDUCATION  1 —Interactive  DOS  tutorial  for  new 
PC  users  Makes  learning  DOS  painless. 

[2_  FINANCE  1a,b— {2  disks)  PC  Accountant  2.0 
personal  bookkeeping  and  finance  management 
~ GAMES  1-3  D Pacman.  Kor>g.  Spacewar,  Janit- 
Joe.  futuristic  Flightmare  and  more.  Color  required 
[_j  GAMES  2— Qubert  Pango.  Centipede,  dun- 
geons and  dragons  style  Zoarre.  etc.  Color  req. 

_ GAMES  3 — Blackjack  with  customizable  rules. 

Armchair  Quarterback  (you  call  plays),  and  more. 

^ GAMES  4— Star  Trek,  the  Castle  adventure 
game,  and  the  original  Colossal  Caves  Adventure 
GAMES  5— The  Hack  adventure  game  from  the 
universities.  Like  Rogue,  only  much  richer 

^ GAMES  6— Pinball.  Othello.  Dr^ns.  Sopwith 

(tty  a Sopwith  Camel)  and  more.  Color  required 
2_,  INFO  1a, b — (2  disks)  Cooking  reopes  database 
with  keywordrifigredient  retrieve.  Add  your  own 
^ MUSIC  2a,b— (2  disks)  PianoMan  3.0  polyphonic 
muse  recordirrg  and  pla^ack  program 
^ ORGANIZER  1— DeskTeam.  a Sidekick  clone, 
and  the  Ju^  personal  calendar  program. 

PRINTER  1 — Resident  print  control  and  font 
utlity.  inteliigeni  spooler,  banner  maker,  and  more 
SIMULATION  1— Maze  making  program.  MiT  s g 
Life  simulation,  starfields.  etc  Color  graphics  req.  ^ 
UTIUTIES  1 —A  collection  of  invaluable  general  9 
purpose  DOS  utilities.  An  absolute  must  for  all. 
UTIUTIES  2 — More  invaluable  DOS  utilities  in- 
cluding screen  burnout,  ram  disk,  and  more 
UTILITIES  3— A comprehensive  set  of  debugging 
arxJ  diagnostic  utilities  for  monitonng  your  computer. 


NEW  RELEASES  UPDA  TES 


' BUSINESS  2— Expressgraph  business  graphics. 

Chart  your  data  and  find  trends.  Color  graces  req 
J CAD  1a,b— (2disks)  Fingerpaint  1.2  advanced 
pamnng  and  Altamira  object  oriented  design  Color 
[2 1 CAD  2a,b— (2  disks)  DanCadSd.  an  advanced 
2D/3D  drafting  program  wianimation.  640K.  color. 
'2I  COMM  2a,b~(2  disks)  Procomm  2.42.  an  excel- 
lent rriodem  program  with  terminal  emulation 
EDUCATION  3— PC-Fastype  1 .20  typing  tutor, 
ideal  for  beginners  and  advanced  students  alike. 

[H  FINANCES  3a,b-(2  disks)  Express  Calc  3.12. 

a powerful  and  user  friendly  spreadsheet  program. 

[ GAMESS—Stnkerhelicopter  attack  and  Risk,  the 
game  of  world  domination.  Color  required 
GAMES  12 — Backgammon  (play  the  computer) 
and  Wheel  of  Fortune  based  on  the  gameshow 
i_j  GRAPHICS  1— Record  and  play  back  screen  im- 
ages' Excellent  for  demo.  etc.  Color  required. 

3 GRAPHICS  2a,b,C— (3  disks)  An  excellent  3-D 
surface  modelling  and  shading  program.  Color. 

.2  INFO  2a, b— (2  disks)  Zip-Phone,  national 
areacode'prefix  to  zip-code  cross  reference 
2 LANGUAGE  3a,b-(2  disks)  The  AB6  3.09 
macro  assembler  and  debugger  for  8066/86r286s 
^2  ] SHELL  4a.b— (2  disks)  Automenu  and  HDM  II 
4.04  hard  disk  prog.Jor  custom  full-screen  menus. 
UTILITIES  5— Ha^  disk  utilities  for  venfying.  for- 
matting. parking  and  optimizing  your  disk  drives. 

, UTILITIES  6— Advanced  utilities  including 
Mark/Release  (remove  resident  progs  w/o  reboot') 

( UTILITIES  7 — More  advanced  utilities  including 
Masterkey  (undeletes  files  from  hard  disks) 

WORD  la, b — (2disks)  PC  Write  2.71.  a powerful 
word  processing  system  w/spell  checker,  laser  sppt. 

Most  software  listed  is  shareware  or  user-supported 


MicroCom  Systems  Cost  of  items  . 

3673  Enochs  Street  Shipping 

Santa  Clara.  CA  CA  res  lax 

95051  Total  end. 


(408)737-9000 

Moo  Pn  7am-9pm.  Sat.SunSam-Sp'n 
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looking  at  its  expanded  capabilities  using 
the  new  J-2-3  add-in  products.  The  results 
of  using  these  additions  together  with 
l■2■3  leave  many  of  the  standalone  prod- 
ucts in  the  dust.  1 feet  that  as  these  capabili- 
ties become  known.  1-2-3  will  become  a 
major  systems  product  in  the  workplace. 

Mark  M.  Williams 

Kirkland.  Washington 


NEATNESS  COUNTS 
1 just  read  your  After  Hours  review  of 
Tellslar  (PC  Magazine,  May  17.  1988). 
and  1 had  to  laugh.  1 am  referring  to  the 
sentence  “Tellslar  includes  a hundred- 
plus  messier  objects’  . . . .” 

Those  are  supposed  to  be  "Messier  ob- 
jects.” Charles  Messier  was  a French  as- 
tronomer who  lived  in  the  18th  century. 
He  cataloged  hundreds  of  objects  in  the 
night  sky  and  gave  them  “Messier  num- 
bers' ' instead  of  names. 

If  the  mistake  is  Tellslar's  fault,  then 
Mr.  Mendelson  should  have  put  "Isicl” 
after  "messier  objects,"  The  lowercase 
“m"  seems  to  imply  that  some  objects  are 
neat  and  others  are  messy. 

Bema  Lowenstein 
Gainesville.  Florida 

Tellstar  gels  it  right  in  the  manual,  and 
Mr.  Mendelson  got  it  right  in  his  copy.  The 
capital  letter  disappeared  in  the  editing 
process,  perhaps  because  we  can't  see 
much  of  the  night  sky  through  the  dust  and 
lights  of  New  York  City. 

Looking  at  the  After  Hours  sidebar  on 
Thexder  (PC  Magazine,  May  17.  1988).  1 
thought  that  the  picture  of  the  screen  was  in 
Japanese.  However,  a closer  look  revealed 
that  the  photograph  had  been  reversed  and 
printed  upside  down.  Are  you  trying  to 
find  out  who  really  looks  at  your  maga- 
zine. or  was  this  an  honest  mistake? 

Vernon  Balbert 
Friendswood.  Texas 

Yes.  the  picture  «/Thexder  was  backw  ard 
and  upside  down.  We  apologize for  this  er- 
ror: our  editors  were  worn  out  from  exam- 
ining Tetris  and  couldn’t  focus  properly. 


ECONOMICS  101 

In  his  column  "Who  Took  the  'Personal' 
out  of  the  PC?"  (PC  Magazine.  May  17. 


1988).  John  C.  Dvorak  mistakenly  asserts 
that  the  "personal"  in  personal  computing 
is  being  stolen  by  villainous  management 
decisions. 

The  shape  of  computing  will  be  deter- 
mined by  which  technologies,  large  or 
small,  can  put  out  the  most  useful  power 
for  the  smallest  price  (supply).  It  will  also 
be  determined  by  the  value  of  coordination 
imposed  from  the  top  versus  the  value  of 
freewheeling  initiative  (demand). 

We  can  see  in  the  market  the  falling  val- 
ue of  coordination  imposed  from  the  top. 
By  1 985  the  percent  of  the  work  force  with 
firms  employing  more  than  500  people 
was  down  from  27  percent  to  22  percent 
and  falling.  In  contrast,  several  hundred 
employees  at  WordPerfect  Corp.  in  Utah 
produce  what  is  arguably  the  best  word 
processor  in  the  world. 

Firms  can  empower  their  employees,  or 
they  can  start  to  look  for  bankruptcy  law.- 
yers.  The  personal  computer  has  not  yet 
begun  to  fight. 

Allen  Stoltzfus 
Harrisonburg,  Virginia 


A WORD  FROM  OVERSEAS 

As  an  expatriate,  1 feel  slightly  cut  off  from 
the  mainstream  of  U.S.  activities,  but  PC 
Magazine  always  puts  me  back  in  the  pic- 
ture. 

Your  Productivity  section  has  become 
indispensable,  and  hardware  and  software 
reviews  guide  me  in  the  purchase  of  new 
products.  For  entertainment,  I chuckle 
over  the  tongue-in-cheek  columnists. 

Congratulations  on  a fine  publication. 
Count  me  among  your  fans. 

Dr.  Lebius  Matthews 
Wettingen,  Switzerland 


CYCLE  CONTROVERSV 

Interestingly  enough,  both  John  C.  Dvorak 
and  Fred  Heutte  are  misinformed  with  re- 
spect to  solar  physics  (Letters,  PC  Maga- 
zine. May  17,  1988).  Dvorak  claims  that 
the  sunspot  cycle  is  22  years;  Heutte  re- 
sponds that  the  solar  cycle  is  1 1 years.  In 
fact,  the  solar  cycle  is  22  years  and  the  sun- 
spot cycle  is  1 1 years.  You  see,  because  of 
the  differential  rotation  of  the  sun,  the 
magnetic  field  lines,  which  start  out  in  one 
polarity  . . . oh. nevermind. 

John  Mallinckrodt 

Claremont,  California 
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Page  Perfect 


PagePerfect  let's  you  create  professional 
looking  letters,  proposals,  newsletters  and 
memos  ...  in  minutes,  not  hours!  At  a 
price  of  $495,  you  can’t  go  wrong  by 
listening  to  the  experts.  Cail  IMSI 
today  for  the  dealer  nearest  you 
(415)  454-7101,  (800)  222-4723, 
or  (800)  562-4723. 


“PagePerfect  Integrates  file  management,  word  process- 
ing and  page  layout  in  an  exciting  way.  Its  file  management 
operating  shell  is  spectacular . . . The  best  I've  seen.  The 
page-layout  and  word-processing  functions  are  superb  too.“ 

John  Dvorak,  San  Francisco  Examiner 


On  a feature  list,  the  difference  between 
PagePerfect  and  either  PageMaker  or 
Ventura  wouldn’t  appear  to  be  great.  But 
when  you  sit  in  front  of  the  program,  what 
you  get  is  an  experience  that  starts 
with  word  processing  and  then  gives  you 
access  to  page  composition  features.’ 

Stuart  Alsopk  P£.  Latter. 


“PagePerfect  offers  a combination  of  word 
processing  and  desktop  publishing  thafs  hard 
to  beat. 


Few  programs  that  harbor  such  power  are  as  easy  to 

use.  yyordStar  and  MultiMate  commands  are  supported 


“If  it  is  true  . . . that  what  people  want  to  do 
use  their  desktop  publishing  program  to 
both  create  and  fomnat  their  documents, 
then  PagePerfect  is  just  about  their  only 
choice . . . 


Where  We  Stand  On  Accounting. 


Eight  years  into  it  and  firmly  planted. 

With  our  experience  and  knowledge  we  have 
created  a new  foundation  for  over  70,000  businesses 
worldwide. 

And  now,  you  might  say  we  wear  a bigger  pair 
of  shoes.  Because  we  write  accounting  software  that’s 
more  than  just  a tool  for  accountants.  Our  Database 
Accounting  Library"  is  designed  from  the  ground  up 
to  run  an  entire  business. 

A system  that  everyone  in  a business  can  use, 
on  just  about  every  computer  or  network.  It’s  written 
in  dBASE?  The  most  accepted  business  program- 
ming language  in  the  industry.  Providing  the  power 
and  flexibility  that  enables  your  information  to 
achieve  its  maximum  potential. 

A financial  system  should  grow  as  your  busi- 
ness grows  and  be  able  to  fit  the  specific  needs  of  that 
business.  No  matter  what  type  of  business  you’re 
in.  The  Database  Accounting  Library  includes  the 


The  Cure  for 
Mac  Envy. 


For  yeiirs  PC  users  have  conditioned  to  think  t>f 
liieir  computers  in  certain  temis.  Dependal>le.  Versa- 
tile. Dull.  To  j»et  sup)erior  graphics,  .some  claimed  that 
you  need  a different  type  t)f  computer  altogether. 
Iliey  said  ///e/r  computer  was  everything  llie  PC 
wasn't.  Easy  to  u.se.  Graphically  exciting.  Fun.  PC 
owners  were.  well,  green  with  MacEnvy. 

Enter  Micrografx. 

With  tlie  Micrografx  family  of  applications,  you  don't 

IviVL  III  Iniili;  in  vniir  MirriiRrirv  snfiw^irn  iiirns 


a basic  drawing  program.  And  Micrografx  .software 
supports  hundreds  of  printers  like  HP’s  La.serjet^^ 
and  PaintJet, All  PostScript™  devices,  too. 

And  there’s  more.  Micrografx  ClipArt™  libraries 
contain  volumes  of  professionally  designed  symlx)ls 
and  illu.straiions.  Micrografx  Convert™  translates 
Ixftween  the  PIC  and  DXF  file  formats. 

So  take  a bite  out  of  the  argument  that  PCs  can't  do 
superior  graphics,  and  get  tlie  cure  for  MacEnv^.  Ask 
Vftiir  flt!;ilt!r  ftir  -t  fltaininjiinirutn  or  (’:tll  ns  for  iwnw. 
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■ LETTERS 


MARKET  FOR  UNIX 

Your  magazine  claims  to  be  the  "Indepen- 
dent Guide  to  IBM-Standard  Personal 
Computing,"  but  do  you  not  have  a duty 
as  an  independent  guide  to  open  both  your 


■ If  Southerners  don’t 
“cotton  to”  yankees, 
then  I wonder  why  there 
is  such  a constant 
migration  of  people  and 
jobs  from  the  North  to 
the  South? 

editorials  and  your  testing  labs  to  new  stan- 
dards in  the  microcomputer  industry  that 
may  be  affecting  your  readers? 

How  about  some  focus  on  Unix,  the  tru- 
ly powerful,  well-supported,  multiprocess 
OS  that  more  and  more  old  PC  users  are 
switching  to  in  light  of  the  fact  that  DOS 
was  never  designed  to  handle  multiple 
tasks  and  OS/2  is  a new,  untested,  and  im- 
mature product?  How  about  some  reviews 
of  Unix  workstations,  which  are  now 
widely  used  by  those  who  would  have  em- 
ployed an  AT  a year  ago? 

Perhaps  your  reviewers  and  technicians 
could  evaluate  Unix  software  and  the  hard- 
ware that  supports  it,  and  perhaps  then 
your  clearheaded  columnists  could  lend  us 
both  their  opinions  and  their  advice  on  this 
important  subject. 

Bill  Breck 

Bloomington,  Indiana 


NORTH  VERSUS  SOUTH 

I take  exception  to  the  regionally  stereo- 
typed slur  in  John  C.  Dvorak’s  recent  In- 
side Track  column,  where  he  stated — 
amid  comments  concerning  a potential 
move  of  IBM  to  Atlanta — that  the  South  is 
“just  little  towns  peopled  by  all  sorts  of 
characters,  few  of  whom  cotton  up  to  them 
IBM  yankees"  (PC  Magazine,  May  17, 
1988). 

If  Southerners  don’t  “cotton  to”  yan- 


kees, then  I wonder  why  there  is  such  a 
constant  migration  of  people  and  jobs  from 
the  North  to  the  South? 

James  Leonard  Hobby 
Lewisburg,  Tennessee 

The  reason  for  the  ' ' constant  migration' ' 
is  that  you  can't  get  good  barbecue  north 
of  the  Mason-Dixon  line. 

— ^John  C.  Dvorak 


JUST  THE  FACTS 

When  I first  started  reading  PC  Magazine 
several  years  ago,  your  articles  seemed  un- 
bia.sed  and  factual.  In  the  past  year  or  so, 
however,  it  seems  that  all  you  can  write 
about  is  how  bad  IBM  products  arc. 

In  reading  a new  product  review,  one 
only  needs  to  read  the  first  paragraph  (even 
with  the  manufacturer’s  name  deleted)  to 
know  whom  you  are  writing  about.  As  this 
is  a new  product,  I would  like  to  know  its 
features  and  not  your  opinion  about  the 
product. 

This  “IBM  bashing”  seems  to  perme- 
ate most  of  the  other  areas  of  your  maga- 
zine, also.  I would  like  to  see  future  issues 
of  your  magazine  editorialize  less  and 
present  the  facts  more. 

Kerry  Q.  Cole 
Leawood,  Kansas 


CORRECnONS/AMPUnCATIONS 


SuperProjecI  Expert!!  (First  Looks,  PC 
Magazine,  May  17,  1988)  does  not  offer 
LAN  capability  through  LanPaks,  retail- 
ing for  $695.  The  OS/2  LAN  is  not  yet 
available,  and  no  price  has  been  deter- 
mined for  the  OS/2  LanPaks. 

In  our  review  of  portable  computers 
(“Planes,  Trains,  and  Automobiles:  12 
Portables  for  the  Road.”  PC  Magazine, 
March  29,  1988),  the  caption  beneath  the 
photograph  of  the  Toshiba  T1200  ineor- 
rectly  identified  it  as  the  Toshiba  TlOfX), 
and  the  caption  beneath  the  TIOOO  identi- 
fied it  as  the  T 1200. 


HOW  TO  WRITE  TO  PC  MAGAZINE 

Send  letters  to  PC  Magazine,  One  Park 
Avenue,  New  York,  NY  10016,  or 
through  PC  MagNet.  All  letters  become 
the  property  of  PC  Magazine  and  are  sub- 
ject to  editing.  Cl! 


A Computer 
"Book”  That 
Will  Never  Be 
Outdated 


The  problem  with  most  books 
about  public  domain  and 
shareware  software  is  that 
they  are  usually  outdated 
before  they  leave  the  printer . 

To  overcome  this  problem, 
we  put  the  definitive  Guide 
to  Public  Domain  and  Share- 
ware Software  on  disk.  This 
makes  it  easy  for  us  to  keep  it 
updated  monthly,  and  you 
can  get  free  updates  by 
returning  the  disks  to  us . 

The  Public  (Software)  Library 
has  for  years  been  acclaimed 
by  the  national  press  as  the 
most  up-to-date,  best  organ- 
ized library  of  PD/shareware 
available  and  this  is  reflected 
in  the  Guide. 

But  the  Guide  is  much  more 
than  a catalog  of  the  disks  in 
the  PsL,  It  is  arranged  by 
subject,  from  Accounting, 
Communications  and  Data- 
base to  Statistics,  Utilities 
and  Word  Processing. 

Each  section  leads  you  to  the 
specific  type  of  software  you 
need  to  solve  your  problems 
and  then  presents  reviews  of 
each  of  those  programs. 

Then  you  can  order  the  disks 
for  only  $5  each.  Public 
domain  programs  require  no 
other  fee.  The  registration 
price  for  shareware  programs 
is  normally  in  the  range  of  $5 
to  $50. 

You  can  order  the  Guide  now 
for  just  $10,  or  you  can  find 
out  more  about  the  PsL  by 
calling  or  writing  for  a FREE 
sample  of  our  monthly  news- 
letter and  complete  listing  of 
disks  in  the  library . 


PUBLIC 

(software) 

LIBRARY 

P.O.  Box  35705  -PG 
Houston,  TX  77235-5705 
713-721-5205  or  713-721-6104 
MC/Visa  Accepted 
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Guaranteed  Compatibility 


Shop  PC  Brand  quality.  Save  time. 

Save  trouble.  Save  money. 


PC  BRAND  286/12 


$985 


12  MHz,  Zero  Wait  State,  SI  15.3 
LANDMARK™  Speed  16  MHz. 

512IC  1.2MB  Drive  w/combo  Controller,  101-keyboard: 

• 51 2K  RAM  Standard.  Accommodates  up  to  4MB  of  RAM  on 
Motherboard  using  ICONS,  1MB  DRAM's 

• 1.2  MB  Floppy  Drive. 

• Combination  Hard  Drive/Floppy  Controller 

• 180  Watt  Power  Supply. 

• Enhanced  101 -Key  AT-Style  Keyboard 

• OS/2*  compatible  today 

• 100%  IBM.  MS/DOS,  OS/2,  XENIX,  Novell.  3COM.  and 
PCNET  LAN  compatible 

• Memory  above  640K  can  be  configured  either  EMS/ 
Expanded,  or  Extended,  by  motherboard  switch  setting 

• 8 Slots  (six  are  16  bit).  Clock/Calendar  on  board. 

• AT-Style  Case  with  Keylock,  Turbo,  Power  and  Hard  Drive 
LEDs.  Small  footprint  case  can  accommodate  up  to  four  half- 
height mass  storage  devices. 


MONO  SYSTEM...$1059 


EGA  SYSTEM...$1384 


PC  BRAND  286/20  $1385 


20  MHz  Clock,  Zero  Wait  State,  SI  20.4* 
LANDMARK™  Speed  25.9*  MHz. 

512K,  1.2MB  Drive  w/  combo  Controller,  101-keyboard. 
Your  best  low-cost  alternative  to  a 386!  Utilizes  Chips  & 
Technologies'  Latest  "NEAT'  Chipset! 


Have  it  your  way.. .PC  Brand  delivers  what  you  really 
want.  Superior  quality.  Exceptional  savings.  Custom 
configurations  built  to  your  exact  specifications. 
Responsive  toll-free  service  and  support.  Free  freight. 
The  best  5-Year  Warranty  in  the  business.  And 
a Money-Back  Guarantee 
on  every  system  we  sell. 

Get  more  for  your  dollar. 

Call  1-800-PC-BRAND 
today.  You'll  even  get  a 
FREE  GIFT...see  our 
Free  Mouse  Offer 
next  page. 


PCV20  AD-II 


$650 


15  MHz,Throughput  in  an  XT.  Complete 
with  Monographics  Card  & Monitor. 

512K,  One  Drive,  Mono  Card  & Monitoi^  84  keyboard: 

■ 51 2K  RAM  Standard.  NEC  V-20  CPU 

• One  360K  Floppy  Drive 

• 84-Key  AT-Style  keyboard 

• 4-layer  Motherboard  expandable  to  1 MB 

• 8 Slots.  Built-in  Serial,  Parallel,  Game  Ports.  Clock 

• Hercules  Compatible  Graphics  Card 

• 12"  Monochrome  Monitor 

• Accommodates  up  to  4 HH  Mass  Storage  devices 

• AT-Style  Case  with  Keylock,  Turbo.  Power  and  Hard  Drive 
LEDs.  Photo-illustrated  Set-Up  & Operating  Instructions. 

HARD  DRIVE  - Seagate  ST225  20  MB  Drive  & ControUer  ....$269 

HARD  DRIVE  - Seagate  ST238  30  MB  Drive  & Controller  ......295 

MS/DOS,  GW  Basic 55 

Color  and  EGA  Models  available.. .please  call. 


• 512K  RAM  Standard.  Expandable  to  8MB  of 
High  Speed  True  16  Bit  Memory 

• Full  1MB  available  to  DOS  by  BIOS  REMAP 

• 200  Watt  Power  Supply 

• Main  board  memory  Above  640k  can  be  either 
EMS  or  Extended  by  Setup 

• High  Throughput  Combo  Controller 

• Enhanced  101-key  AT-Style  Keyboard 

• 100%  OS/2.  MS/DOS.  XENIX  and  LAN  compatible 

• Same  full  feature  "baby"  AT  case  as  our  286/12 
model  above. 

MONO  SYSTEM...$1495  EGA  SYSTEM...$1823 

*PcrfoTTnance  information  computed  using  Norton  version  4.0  with  our  286/20 
configured  with  enough  RAM  to  permit  interleaving. 


ADD  A HARD  DRIVE: 


Enhance  any  286 
or  386  system  with 
a hard  drive: 


□ 40  MB  40MS  Seagate  ST251  HH $385 

□ 40  MB  28MS  Seagate  ST251  HH $469 

□ 80  MB  28MS  Seagate  ST4096  FH $670 

□ 110  MB  28MS  RLL  Miniscribe  6128 $989 


We  offer  a full  line  of  standard  drives  from  Maxtor,  Microscience, 
Priam,  Miniscribe,  and  ESDI  Drives  & Controllers.  Please  call. 
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Risk-Free  5-Year  Warran 


Your  Ideal 
Alternative 
to  the  COMPAQ* 
Portable  III 


PORTABLE  286/12  $1720 


INTEL-SBC386/16  $1749 


Portable  286/20...$2020  386/20...Call 

512K,  1.2MB  Drive,  Combo  Controller,  Backlit  Display 


16  MHz,  genuine  Intel-manufactured 


iz,  ge 

system...tne  max  in  386  performance. 

512K,  1.2MB  Drive  w/  combo  Controller,  101-keyboard: 

• 51 2K  RAM  Standard.  Certified  32  Bit  386  CPU. 

• Expandable  to  16  MB  of  32  Bit  Memory 

• 1 .2  MB  Floppy  Disk  Drive 

• Combination  Hard  Drive/Floppy  Controller 

• 220  Watt  Power  Supply 

• Enhanced  101 -Key  AT-Style  Keyboard 
t OS/2  * compatible  today 

• 100%  IBM.  MS/DOS,  OS/2.  XENIX,  Novell.  3COM,  and 
PCNET  LAN's  compatible 

• Socketed  for  optional  80387  co-processor 

• Serial,  paredlel  ports,  clock/calendar  standard 

• Two  32-Bit  Slots 

• AT-Style  Case  with  Keylock.  Turbo.  Power,  and  Hard  Drive 
LEDs.  Full  size  case  accomodates  up  to  5 HH  Mass  Storage 
devices. 

2 MB  32  Bit  Memory  Card $155 

MONO  SYSTEM...$18fc5  EGA  SYSTEM...$2185 


YOURS  FREE! 

A $35  vaiue...Free  with  any  PC  Brand 
system  order  of  $500  or  more. 

Call  today! 

Take  your  choice.  A Serial  or  Bus- 
Mouse.  Offer  good  until.  Sept  30, 

1988.  [f  you  do  not  qualify  for  our 
Free  Mouse  Offer,  you  may  of  course, 
purchase  your  mouse  for  $35. 


We  package  the  power  and  features  of  our  desktop  286  and  386 
Systems  in  a self-contained,  light  (20  lbs.),  high  impact  plastic 
housing  similar  to  the  COMPAQ®  Portable  III.  All  systems  feature: 

• 640  X 400  Backlit  Supertwist  LCD  Display  Made  by  SHARP 

• Monographic  & Color  operating  modes 

• External  Monitor  Support.  External  Keyboard  Port. 

• 5 expansion  slots  (3  long,  2 short) 

• Accomodates  two  5 1/4"  or  3 1/2”  Floppy  or  Hard  Disk  Drive 

• 200  Watt  1 1 2/220  Autoswitch  Power 

• 86*key  keyboard  • Carrying  Case  with  Strap  & Storage 

• Serial,  Parallel,  Game  Port/  Clock  Calendar  Standard 

20  MB  System:  add  $225  40MB  System:  add  $385 


The  256K  Chip  Crisis:  What 
You  Can  Expect. 

What  you've  heard  is  true... 
the  256K  chip  crisis  is  real. 

Supplies  are  down.  Prices  are 
up.  And  there's  no  immediate 
relief  in  sight.  How  bad  is  it? 

Consider  this:  PC  Brand  has 
more  purchasing  clout  than 
most,  yet  we're  paying  500%  more  for 
256K  chips  today  than  we  did  just  /izv 
montfts  ago.  The  future?  Indications  are 
it  will  be  first-quarter  1989  before  256K 
chip  production  begins  to  meet  demand  ’ 

...so  hang  in  there.  We'll  all  have  to  ride  this  out  together. 

In  the  interim,  be  assured  PC  Brand  will  remain  a leader  in 
protecting  your  interests  and  assuring  you  the  best  quality 
products  at  the  lowest  possible  price. 


s Call  1-800-PC  BRAND 


(Call  l-800-722-7263...In  Illinois,  Call  312-226-5200)  FAX#  312-226-6841 


PC  Brand,  Inc.  954  West  Washington  Street,  Chicago,  Illinois  60607  1-800-722-7263  Hours:  Monday  thru  Friday  8 a.m.  to  6 p.m.  Central 
More  Ordering  Info  on  next  page.  VISA,  MasteiCard,  Personal  or  Company  Checks,  and  Approved  P.O.s  Accepted.  Prices  sub)e<^  to  change. 
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PC0790! 


Shop  PC-Brand  Today... 


MONITORS 


DISK  & TAPE  DRIVES 


a NEC  MulHsync  II 
14"  Enhanced  Graphics 
Color  Monitor ......  $589 

□ NEC  Multisync  Plus 

15"  Enhanced  Graphics 
960  X 720  res .897 

a NEC  MulHsync  XL 
20"  Enhanced  Graphics 
1024  X 768  res .2085 

□ Amdek  12"  410  Series  Flat  Screen  TTL  Monochrome  ...$149 


□ Amdek  12"  600T  Series  Flat  Screen  RGB  Color 350 

□ Magna  vox  12”  Amber  Mono  High  ResoluHon 79 

□ Magnavox  14”  Standard  Color  ............................................230 

□ Magnavox  14”  Color  Enhanced  Graphics  Display  ..........339 

□ Mitsubishi  14"  Diamondscan call 

□ NEC  MulHsync  GS  14"  Monochrome  "Grey  Scale"  ........199 

□ Princeton  Ultra-Sync  14"  Multi-Mode  Enhanced 
Graphics  Color  Monitor  .....................................................  520 

□ Princeton  15"  LM  300/LM  301  Desktop  Publishing 

Display  (requires  special  video  card) 550 

□ Zenith  Flat  Screen  Displays..... Call 


Hard  Drives: 


□ 20  MB  65MS  Seagate  225  w/XT  controller $269 

□ 30  MB  65MS  Seagate  238  w/XT  controller 295 


□ 40  MB  40MS  Seagate  251  385 

□ 40  MB  20MS  Seagate  251-1 469 

□ 80  MB  28MS  Seagate  4096  670 

□ 110  MB  28MS  RLL  Miniscribe  6128 989 

□ 230  MB  25MS  RLL  Priam  230R2 2200 


Hard  Drive  Cards: 

□ 20  MB  Seagate  ST  125  High  perform,  w/controller  .....$299 

□ 40  MB  Seagate  ST  138  High  perform,  w/controller  .......380 

Call  for  high  performance  Miniscribe,  Microscience,  Maxtor, 
Priam,  as  well  as  ESDI,  SCSI,  WORM  Drives  & Controllers. 

Floppy  Drives: 

□ 360K51/4" $75 

□ 720K  3 1/2"  w/5 1/4"  mounHng  for  XT/ AT  80 

□ 1.2MB  5 1/4" 90 

□ 1.44MB  3 1/2"  w/  5 1/4"  mounHng  for  XT/AT ..................  100 


MODEMS 


All  PC  Brand  modems  are  100%  Hayes*  and  IBM  compatible. 


□ 1200  Baud  Internal  with  free  software  ..............................$55 

□ 1200  Baud  External .................................................................  75 

□ 2400  Baud  Internal  with  free  software ..............................  135 

□ 2400  Baud  External ..............................................................  150 

□ Hayes  1200  External  ...........................................................  279 

□ Hayes  2400  External 420 

□ Migent  1200  Pocket  Modem  with  cables  & software  .......60 

□ U.S.  Robotics  9600  HST 660 


PS/2  Drives: 

□ CMS  5 1/4"  external  drive  for  PS/2  ..................^..............$239 

Tape  Back-up  Subsystems: 

□ 20MB  DC  2000  Series  with  cartridge  included $245 

□ 40MB  DC  2000  Series  with  cartridge  included .....340 

□ 60MB  Maynard  Maynstream  port^Ie  tape  backup  ......935 

□ 60MB  Maynard  Maynstream  for  PS/2 989 

□ 60MB  Archive  Internal  or  External 675 


Iomega  Bemoullis: 


□ 

□ 

iiQq 

□ 

.......1394 

□ 

B20M  Single  20MB  Internal ............................ 

1195 

VIDEO  CARDS 


□ Monographics  w/  printer  Card,  Hercules  compatible  ..$45 

□ Color  Graphics  Card  w/Printer  Port ........................40 

□ ATI  VIP  VGA  Card 260 

□ Hercules  "In"  Color ..............................................................  299 

□ NEC  MVA  1024 855 

□ Paradise  Autoswitch  480  Card  160 

□ Paradise  VGA-f 239 

□ Princeton  Laserpage  for  LM300 .........................................  505 

□ Princeton  Laserview  for  LM301  ............... 505 

□ NEC  GB-1  MulHsync  Card  ...................................... ...225 

□ STB  Autoswitch  EGA ...................................................... 130 

□ Video  7 Vega 173 

□ Video  7 Vega  VGA ..268 


CHIPS  & CO-PROCESSORS 


Due  to  current  market  volahlity  in  RAM  chips,  we  are  unable  to  list 
our  selecHon  and  prices  in  this  ad.  Call  for  price  and  availability. 
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□ 

□ 

□ 

□ 

□ 


$40 

Parallel  Port,  2 Serial  Ports  (One  Stnd.,  One  OpHonal), 
Game,  & Clock  for  XT  Systems. 

XT-2MB  EMSCard 95 

Up  to  2 MB  Lotus/Intel/Microsoft  Expanded  Memory. 

AT-IO  +II  Card 45 

For  286  & 386.  Same  as  XT  but  without  clock. 

AT-2MB  Memory  Expansion 100 

2 MB  Memory  Expansion  Card,  can  be  configured  as 
either  as  Extended,  or  Lotus/INTEL/Miaosoft  (UMS) 
Expanded  Memory.  12  MHz,  0 wait  compatible. 

AT  MulHfunction  Memory  Card 115 

Serial  Port,  Parallel  Port,  Game,  up  to  1.5  MB  RAM. 


INPUT/OUTPUT  CARDS 


Save  Time.  Save  Money. 


LAPTOP  COMPUTERS 


PRINTERS 


□ Toshiba  1000;  512K,  80C88  CPU $760 

□ Toshiba  1100;  640K,  80C86  CPU 1450 

□ Toshiba  1200;  640K,  80C86  CPU,  20MB call 

□ Toshiba  3100/20;  640K,  80286  CPU,  20MB call 

□ Toshiba  3200;  1MB  RAM,  80286  CPU,  EGA,  20  MB  .....  call 

□ Toshiba  5100;  2MB  RAM,  80386  CPU,  EGA,  40  MB  .....call 

□ Toshiba  Add-on  5 1/4"  External  Drive 382 

□ NEC  Multispeed  Line call 

□ Zenith  Laptops  Full-Line call 


Call  for  info  and  prices  on  laptop  peripherals  and  accessories! 


Custom  Designs  to  Your  Specifications! 
Volume  Discounts  Available! 

Wide  Selection,  Name  Brands  - Low  Cost 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

a 

□ 

a 

□ 


NEC  P2200  The  most 
popular  24-pin  printer.$340 
NEC  P7  High  capacity. 


high  performance 600 

NEC  P9XL  Top  of  the 

line  matrix 1030 

NEC  LC890  Postscript 
Page  Printers call 


Citizen  120D  120  CPS  80  COL  Entry  Uvel $149 

Citizen  MSP40  200  CPS  Narrow...... ..........................320 

Citizen  MSP50  800  CPS  Narrow  High  Performance 385 

Citizen  Tribute-224  200  CPS  24Pin  Wide  Carriage 629 

Diconix  150P  Ideal  for  Laptops! 309 

Diconix  300P  15"  wide  version  of  above call 

Hewlett  Packard  Laserjet  Series  2 call 

Panansonic  10801  Ideal  entry  level  printer 170 

Panansonic  1091IM2  Best  selling  nine  pin! 199 

Panansonic  1592  High  performance,  wide  carriage 415 

Panasonic  P4433  11  PPM  Fully  HP  CompatibleLaser call! 

Toshiba  Printers,  Full  line  ...............................................  call! 


Don’t  forget  to  ask  about  our  FREE  MOUSE  OFFER! 


We  offer  a wide  selection  of  other  name  brand  hardware  and 
peripherals  too  numerous  to  list  here.  Call  for  details. 


YOUR  PC  BRAND  GUARANTEES 


Free  UPS  Ground  Shipping 

All  prices  include  UPS  Ground  Shipping  or  equivalent. 
Or,  we'll  ship  by  the  method  of  your  choice.  Federal 
Express,  UPS  Blue,  UPS  Red,  at  an  additional  charge. 

Easy  Payment  Options 
No  Credit-Card  Surcharges 

Charge  your  purchase  to  your  VISA  or  MasterCard. 
There's  no  surcharge  for  using  your  card.  Or  pay  by  check 
or  COD.  Please  allow  one  week  for  personal  or  company 
checks  to  clear.  Purchase  Orders  accepted  from  major 
corporations  with  prior  credit  approval. 

30-Day  Money-Back  Guarantee 

We  aim  to  please.  If,  for  any  reason,  you  are  dissatisfied 
with  your  purchase,  simply  return  it  within  30-days  (in 
original  packaging  and  as  good  as  new)  for  a full  refund. 


5-Year  Limited  Warranty  Protection 

The  best  coverage  in  the  industry. ..yours  automatically. 

Warranty  covers  all  PC  Brand  system  motherboards, 
power  supplies,  RAM,  keyboards  and  all  expansion  cards. 
100%  parts  & labor  are  covered  your  first  year.  80%  parts 
year-2.  60%  parts  year-3.  40%  parts  year-4.  20%  parts 
year-5.  Additional  extended-coverage  contracts  available 
for  a fee.  Floppy,  hard  disks  and  tape  drives  are  covered 
for  one  year  only.  Complete  warranty  information  available 
upon  request.  Manufacturer’s  warranty  applies  to  all  non- 
PC  Brand  products. 

Toll-Free  Customer  Service  and  Support 
As  a PC  Brand  customer,  you'll  be  assigned  your  own  per- 
sonal PC  Brand  Consultant. ..a  highly-skilled,  technical  expert 
who  can  help  you  solve  a problem.  Or  prevent  one  from 
happening.  Hours:  Monday  thru  Friday,  8 a.m.  to  6 p.m.. 
Central  Time. 


o Call  1-800-PC  BRAND 

(Call  l-800-722-7263...In  Illinois,  Call  312-226-5200)  FAX#  312-226-6841  ^8^ 

PC  Brand,  Inc.  954  West  Washington  Street^hicago,  Illinois  60607  1-800-722-7263  Hours:  Monday  thru  Friday  8 a.m.  to  6 p.m.  Central 
VISA,  MasterCard,  Personal  or  Company  Checks,  and  improved  P.O.s  Accepted.  All  prices  subject  to  change. 
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READY  TO  RUN  ACCOUNTINGS^^ 


COMPATIBLE 


“The  Full-Featured  Accounting  System  that  Runs  Under  1-2-3.'' 

A completely  integrated,  full-featured,  easy-to-run  accounting  system 
that  works  under  full  control  o(  Lotus  1-2-3.  Purchase  individual  modules 
or  the  complete  system. 

General  Ledger S69.95  Payroll $69.95 

Accounts  Receivable $49.95  Accounts  Payable $49.95 

Inventory  Control/Order  Entry $69.95 

Complete  System  (all  5 modules) $199.95 


TIMESLIPS  III  suPtR 

(North  Edge  Software)  pnipp  . 

"The  Professional  Time  and  ^ 

Billing  System  for  Anyone  Who 
Must  Bill  for  Time  and  Service... 
used  by  more  accountants,  lawyers, 
doctors,  consultants  and  other  profes- 
sionals than  any  other  billing  system.* 

It's  unanimous.  All  the  reviewers  agree 
that  TIMESLIPS  III  is  the  best  time  and 
billing  system  on  the  market. ..and  certainly 
equal  to  or  better  than  packages  selling  for  $20(Ki 
and  up.  TIMESLIPS  received  one  of  INFOWORLD’S  best  ratings  ever  (9.3). 

TIMESLIPS  is  memory  resident,  offers  a pop-up  “stopwatch"  to  time  phone 
calls  and  activities,  generates  transaction  reports,  client  history,  aged  receiv- 
ables and  many  valuable  management  reports.  It  interfaces  with  many  software 
programs  such  as  Bedford.  Peachtree  and  DAC.  You  may  even  export  data  to 
Utus  1-2-3  and  dBASE.  CREATE  THE  PERFECT  BILL  with  TIMESLIPS  III. 

TIMESLIPS  111  (for  hard  disk  drive  systems) $114.00 

TIMESLIPS  (for  floppy  systems) $ 97.00 

TAL  (link  TIMESLIPS  111  to  other  accounting  programs) $ 79.95 

We  are  the  experts  in  accounting  software.  Choose  from  over  100  accounting 
packages,  and  vertical  market  packages.  Call  for  great  values  on  DAC  £45E 
PEACHTREE  and  more  than  100  other  business,  accounting  and  vertical  market 
packages. 

Please  call  or  write  for  our  FREE  48  page  full  color  catalog  containing  more 
than  100, 000  hardware  and  software  items  ready  to  be  shipped.  AH  prices  and 
specifications  are  subject  to  change.  Delivery  subject  to  availability. 

Add  $6  for  shipping  of  the  first  item  ($3  for  each  additional  item). 


BEDFORD  ACCOUHTING 

(Bedford  Software) 

"The  Perfect  System  for  your 
Crowing  Business." 

BEDFORD  ACCOUNTING  is  a com- 
pletely integrated  accounting  system 
that  includes  General  Ledger.  Payroll. 
Accounts  Receivable,  Accounts  Payable. 
Inventory  and  Job  Cost.  Use  each  module 
as  an  independent  software  package... or 
combine  modules  to  form  your  completely 

coordinated  accounting  package. 

BEDFORD  allows  for  greater  flexibility  in  your  reports,  supports  a com- 
pletely user  defined  chart  of  accounts,  manual  or  computer  produced  checks 
(even  for  payroll),  keeps  track  of  full  or  partial  payments  by  customers,  allows 
you  to  make  full  or  partial  payments  to  vendors,  and  offers  quick  pop-up 
capability  to  let  you  look  up  accounts  and  inventory  information. 

The  BEDFORD  ACCOUNTING  SYSTEM  was  judged  to  be  PC  Magazine’s 
EditorY  Choice  in  a review  cA  59  accounting  packages  conducted  by  Price 
\\^terhouse.  "This  is  truly  a (complete  accounting)  system.  Bedford’s  six  mod- 
ules... are  easy  to  install,  easy  to  use,  and  so  well  integrated  with  one  another 
that  it  makes  accounting  a snap— even  for  non-accountants." 

BEDFORD  ACCOUNTING ...  IBM  VERSION $249 

BEDFORD  ACCOUNTING . . . MACINTOSH  VERSION $249 

Also  available: 

Peachtree  Complete  Accounting $159  Dac  Easy  Accounting $ 79 


UtNDLDRD/UNDMASTER 

(Systems  Plus) 


REGISTER  CONTROL  (Microbiz  Corporation) 

The  MICROBIZ  RETAIL  STORE  SYSTEM  is  an  extraordinary  system  for 
managing  all  retail  store  sales,  customers  and  inventory.  Quickly  bill  your  cus- 
tomers. keep  track  of  your  inventory,  commissions,  look  up  prices,  print  cash 
register  receipts  (or  complete  invoices)  and  perform  all  the  day-to-day  func- 
tions required  to  keep  you  on  lop  of  your  business  and  its  cash  flow.  It's  time  to 
computerize all  for  $395. 

Optional  add-ons  to  your  Retail  Store  Software  System...  a complete  cash 
drawer  that  plugs  into  your  IBM  PC  or  compatible,  a receipt  printer  and  bar 
code  reader. 

Systems  are  also  available  for  Video  Stores.  Beauty  Salons.  Liquor  Stores. 
Auto  Repair  Shops  and  other  vertical  markets. 

Retail  Store/Computer  Cash  Video/Liquor  Store  Management..  $795 

Register  Software $399  Beauty  Salon  Accounting $795 

Bar  Code  Reader  for  Above $595  The  Auto  Repair  Shop 

Cash  Drawer  for  Above $495  Controller $795 


FORMWORX  (Formworx) 


"Create  Any  Business  Form  Instantly" 

"The  best  package  we've  seen  for  generating 
forms"... Compaq  Magazine. .."faster,  easier 
to  learn,  and  more  versatile  than  the 
competition." 


FORMWORX  lets  you  create  any  form  in- 
stantly. Using  FORMWORX’S  advanced  drawing 
tools,  you  can  draw  vertical  and  horizontal 
lines,  toxes  with  dots,  dashes  or  solid  lines  of 
various  widths... add  heading  and  text  using  a 
variety  of  type  sizes  and  styles . . . and  complete 
your  form  by  adding  any  of  95  graphics  fill  patterns 
including  shading  arid  borders.  FORMWORX  outper- 
forms all  of  the  competition. 

FORMWORX  WITH  FILL  AND  FILE  makes  FORM- 
WORX into  the  most  advanced  productivity  tool  on  the 
market.  Now.  you  can  actually  make  form  overlays  and 
fill  in  all  the  blanks  on  your  form.  Save  it.  recall  it.  per- 
form automatic  mathematics  and  recalculations  on  your 
form . . . and.  if  you  use  dBASE.  itY  totally  compatible. 


FORMWORX $99.95  FORMWORX  WITH  FILL  & FILE $149.95 


FOR.MKITS  (70  or  more  professionally  designed  templales/package) 

Business  Forms $39.95  Personnel  Forms $39.95 

Time  Management  Forms $39.95  Project  Management  Forms $39.95 

Sates  & Marketing  Forms $39.95  Graphics  & Charts $39.95 
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"A  Complete  Property  Management  System  — 

Easy  to  Use  with  Outstanding  Flexibility." 

The  LANDLORD  is  a complete  property  man- 
agement system  that  prints  tenant  statements, 
generates  lease  expiration  lists,  identifies  late 
payers,  produces  vacancy  reports,  prints  checks  and 
performs  all  functions  required  by  landlords  and 
anyone  who  manages  apartments,  condominiums, 
shopping  centers  or  any  commercial  properties... 

$595 

The  LANOMASTER  contains  all  the  features  of 
the  LANDLORD  plus  adds  a complete  double  entry 
accounting  system  to  the  package  for  general 
ledger,  accounts  receivable  and  accounts  payable. ..$1250. 


PC  EXPRESS  " 1-800-DIAL-PCX 


OVERNIGHT  i 

SOFTWARE  DELIVERY  ^3  tS 


(That's  1-800-342-5729) 
All  prices  subject  to  change. 
Deliterf  subject  to  aseitabilitf. 


25  SOUTH  MAIN  ST.  PHONE;  {9MJ  426-2400 

SPRING  VALLET.  NT  FAX:  (914)  426-26()0 

>0972  TELEX:  S679S2  (SOFT  COMM  NTKj 


VIEWPOINTS 


MITT  JONES 


PCadvkcr 


An  inexpensive  way  to  improve  9-pin  dot  matrix  print  quality,  voice  recognition  systems  that 
really  work,  and  a keyboard  that  offers  the  best  of  two  layouts. 


MODEL  60  COMPATIBLE? 

I recently  purchased  an  IBM  PS/2  Model 
60,  DOS  3.3,  billing  software,  and  ac- 
counting software  for  my  medical  prac- 
tice. I’m  perfectly  happy  with  the  system, 
but  I would  like  to  do  some  of  the  work  at 
home. 

Is  there  a PC  system  cunently  available 
that  is  PS/2  compatible  but  would  not  re- 
quire the  great  expenditure  of  duplicating 
the  Model  60? 

Dr.  Cyril  M.  Gostich 
Painesville,  Ohio 

It  sounds  as  if  you're  confusing  software 
compatibility  with  hardware  compatibil- 
ity. Your  Model  60  differs  from  the  famil- 
iar PC,  XT,  and  AT  compatibles  in  a few 
ways.  The  most  notable  difference  is  the 
Micro  Channel  architecture  (MCA), 
IBM's  new  bus  design.  The  new  bus  is  not 
hardware  compatible  with  the  old,  which 
means  you  can't  pull  an  expansion  board 
from  an  XT  or  an  AT  and  expect  it  to  work 
in  your  Mode!  60. 

However,  your  Model  60  still  runs 
DOS,  and,  more  than  likely,  the  applica- 
tions you  are  running  at  your  office  are  ev- 
eryday DOS  applications  that  can  run  on 
any  PC-,  XT-,  or  AT-compalible  rtuichine . 

If  money  is  your  worry,  then  your  best 
bet  is  to  buy  an  inexpensive,  DOS-compat- 
ible 286  machine.  Peruse  "The  Cheapest 
ATsEver"  in  the  February  16, 1988,  issue 
o/PC  Magazine  for  a collection  of  solid  AT 
compatibles  that  list  for  under  $I  ,500. 

If  you  insist  on  a machine  that's  hard- 
ware compatible  with  the  Model  60,  you'll 
have  to  wait  for  MCA-compatible  ma- 


chines to  hit  the  market.  Both  Tandy  and 
Dell  have  announced  such  machines,  but 
neither  had  begun  shipping  as  this  issue 
went  to  press.  Keep  an  eye  on  First  Looks, 
'where  you'll  find  reviews  of  the  products 
as  soon  as  they  begin  shipping. 


DOT  MATRIX  FACE-LIFT 

I would  like  to  jazz  up  the  output  of  my  old 
dot  mauix  printer.  Do  you  know  of  any  in- 
expensive font  generator  that  can  improve 
the  print  quality  of  a 9-pin  printer? 

Rachel  Tortolini 
Cincinnati,  Ohio 

You  needThe  Image  Printing  Utilities  (Im- 
age Computer  Systems,  P.O.  Box  647, 
Avon,  CT  06001:  (203)  678-8771).  As 
long  as  your  printer  is  compatible  with 
Epson  dot  matrix  printers  or  the  IBM 
Graphics  Printer,  the  Printing  Utilities 
will  tweak  your  9-pin  printer's  output  to 
make  it  look  more  like  the  output  you  get 


■ The  Image  Printing 
Utilities  will  tweak  your 
9-pin  printer’s  output  to 
make  it  look  more  like 
the  output  from  a 24-pin 
dot  matrix  printer. 


from  a 24-pin  dot  matrix  printer. 

The  package  works  its  wonders  by  caus- 
ing more  passes  of  the  printhead  across  the 
page  than  usual  for  printing  any  one  line. 
Depending  on  the  print  quality  you 
choose,  the  Utilities  will  cause  as  many  as 
six  passes  of  the  printhead.  You  choose 
from  among  1 6 fonts  by  embedding  a back- 
slash followed  by  the  font  number  in  the 
dcKument  to  be  printed. 

You  can  run  the  Utilities  either  in  mem- 
ory-resident mode  or  as  a standalone  ap- 
plication. In  RAM-resident  mode,  the 
package  occupies from  60K  to  I20K  RAM, 
depending  on  how  many  fonts  you  have  ac- 
tive at  once. 

One  word  of  caution:  this  method  of  in- 
creasing print  quality  not  only  slows  down 
your  printer  considerably  while  you  use  it 
but  also  increases  the  wear  on  your  print- 
head  and  ribbon  .This  isn ' t a major  prob- 
lem, but  you'll  probably  want  to  use  the 
Utilities  only  when  you  need  the  improved 
print  quality. 


RECORD  DATABASE 

I have  been  searching  to  no  avail  for  a soft- 
ware package  specifically  written  to  cata- 
log phonograph  records,  audiotapes,  and 
compact  disks.  I want  to  be  able  to  store  a 
wide  range  of  information  for  each  entry 
and  then  search  the  database. 

Ed  Goldberg 

Long  Beach,  New  York 

Music  lovers  everywhere  will  appreciate 
For  Record  Collectors  ($129.95:  Home- 
craft Computer  Products,  P.O.  Box  974, 
Tualatin.  OR  97062:  (503)  692-3732). 


PC  MAGAZINE 


AUGUSTI988 


VIEWPOINTS 


■ PC  ADVISOR 


The  package  allows fields  not  only  for  title, 
artist,  and  year  but  also  for  trivia  such  as 
pop-chart  position. 

You  can  search  for  recordings  by  your 
choice  of  21  fields  and  even  print  the  re- 
sults of  your  search  on  3-by-5  inde.x  cards 
for  easy  indexing. 

As  a final  note,  if  your  record  collection 
is  so  large  that  you've  decided  to  comput- 
erize, you’ll  probably  need  a hard  disk  to 
use  this  program  effectively. 


VOICE  RECOGNITION 

I have  a real  need  for  a small-vocabulary 
(300  words)  voice  recognition  device. 
There  used  to  be  a few  products  of  this  type 
in  the  marketplace,  but  I have  not  seen 
anything  of  them  of  late.  Do  voice  recogni- 
tion systems  of  this  type  still  exist,  or  have 
they  proved  to  be  too  unreliable  for  every- 
day use? 

Tom  Cook 
Montgomery,  Texas 


Voice  recognition  products  are  alive  and 
kicking,  stronger  than  ever.  And  although 
you  must  be  careful  to  speak  clearly  when 
using  a speech  recognition  system,  you’ll 
find  that  operation  is  90  percent  accurate 
or  better  once  you ' ve  trained  the  system  to 
understand  the  words  you  want  to  use. 

For  an  overview  of  what  the  market  has 
to  offer  and  guidance  on  choosing  a sys- 
tem, read  "Voice  Recognition:  Under- 
standing the  Master’s  Voice,  ’ ’ PC  Maga- 
zine, October  27,  1987,  where  we  look  at 
15  systems  ranging  in  price  from  $199  to 
$8,995.  Five  of  the  systems  reviewed  offer 
vocabularies  of  over  300  words.  Two 
boast  vocabularies  of  i ,000  words. 


HYBRID  KEYBOARD 

I use  my  computer  exclusively  for  word 
processing,  and  1 have  been  looking  for  a 
replacement  keyboard  that  combines  the 
best  features  of  both  the  new  10 1 -key  key- 
board and  the  old  AT-style  keyboard,  I 


want  the  separate  cursor  pad  of  the  101 
keyboard,  but  I don’t  want  to  give  up  the 
function  keys  along  the  left.  Does  anyone 
make  such  a keyboard? 

Xavier  Le  Hericy 

Corvallis,  Oregon 

Last  issue,  / mentioned  Northgate’s  CIT 
lot  keyboard  for  its  excellent  feel.  North- 
gate  has  since  begun  shipping  the  Omni- 
key 102  ($89:  Northgate  Computer  Sys- 
tems, 13895  Industrial  Park  Blvd.,  #110, 
Plymouth,  MN  55441:  (612)  553-0111). 
The  Omnikey  102  aligns  the  function  keys 
along  the  left  of  the  keyboard  but  otherwise 
follows  the  layout  of  the  lOl  keyboard.  A 
$25  PS/2  adapter  is  available. 


ASK  THE  ADVISOR 

Send  your  questions  to  PC  Advisor,  PC 
Magazine,  One  Park  Avenue,  New  York, 
NY  10016,  Please  specify  your  equip- 
ment. SS 


WE’VE  BUILT  A BETTER 
BROOKLYN  BRIDGE 
WITH  VERSION  2.0! 


Why  Is  Our  Bridge  Better?  Because  The  Broc^yn  Bridge*  that  John  Dvorak,  Ma^An^ 
chose  as  “The  Best  of  the  Best  UtnitiesT*  now  gives  you  more  choices! 

Don't  Tie  Up  \bur  Computer  disk  was  backed  up. 

Sorting  A Database!  MOVE  lets  you  work  twice  as 

RUN  Gives  Ybu 
Iwice  The  Power! 

Our  exclusive 
Brooklyn  Bridge  fea- 
ture. RXJN,  provides 
for  dual  independent 


The  Brooklyn  Bridge  Version  2.0 
is  more  flexible  than  cveri  Ufe’ve 
always  been  the  leading  flic  transfer 
and  access  utility  between  IBM 
compatible  microcomputers  with 
any  size  floppy  or  hard  disks.  Now 
we  give  your  customers  a choice 
between  our  file  manager  for  the 
novice  user  or  DOS  commands  for 
the  more  experienced  user. 

Our  new  file  manager  lets  you 
view  both  local  and  remote  files 
at  one  time  using  a full-screen, 
dual-directory  ojsplay  with  1-2-.V 
style  menus.  Or,  you  can  still  trans- 
fer files  and  access  peripherals  using 
DOS  commands  at  the  command 
line,  within  an  application,  or 
within  your  current  menu  system. 
One  Printer  Can  Now  Work 
For  Tvo  People! 

In  addition  to  our  menu  system. 
The  Brooklyn  Bridge  lets  you  share 
printers  and  gives  them  access  to 
other  peripheral  devices  like  tape 
back-up  systems. 
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Editors 

Choice 


processing  which  lets  you  use  both 
the  remote  and  slave  computers  at 
one  time. 

Our  DOS  Utilities  Guarantee 
Easier  DOS  Processing! 

BACKUP,  MOVE,  REMOVE 
and  COPY  save  time  by  allowing 
you  to  work  with  multiple  files  at 
one  time. 

BACKUP  saves  time  by  updat- 
ing yourdisks  quickly  and  hacking 
up  only  files  that  have  been  changed 
or  created  since  the  last  time  vour 


fast  by  automatically  deleting  the 
original  once  a file  has  been  moved. 

If  confidentiality  is  crucial, 
REMOVE  has  a security  option  to 
insure  that  deleted  files  are 
unrecoverable. 

Now  you  know  we  have  built  a 
better  Brooklyn  Bridge,  while  still 
using  the  fastest  attainable  serial 
transfer  rate  at  115,200  baud,  and 
still  saving  your  customers  money 
Iw  eliminating  the  expense  of  an 
additional  external  drive. 

The  Brooklyn  Bridge  is  avail- 
able through  vour  local  dealer  or 
dircedy  frixn  White  Crane  Systems, 
Inc.  For  more  information  please 
contact  White  Crane  at 

(404)394-3119. 


MX)KLYM 


Just  $139.95! 

WNItl  (lANI  STSTtaS 

SWKISI 

6869  Puenm  naama  Sowimni 
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PREVIEWS  aTLBAST 

FROM  PiseouM 

B00K0F^S0FTWARE~  25%°^! 

EVERYDAY  WE  OFFER  SOFTWARE  AT  THE  UlWm  PRICES  URAaRAOlE 
THOUSANDS  OF  SOFTWARE  TITLES  AT  BIG  DISCOUNTS! 
CALL  US  IF  IT  IS  NOT  LISTED  HERE— WE  HAVE  IT! 

Hinam  nines 


ACCOUNTING 

Business  Builder $596 

DAC  Easy  Actg  2i) 63 

Dollars  and  Sense  ai 103 

Information  Management  146 

Managing  Vbur  Money  40 123 

Orw  Write  Plus 220 

Quicken  20 34 

Smart  Money. 

Sylvia  Porter  Personal  Finance . .7j^ 

COMMUNICA1 

Carbon  Copy  Plus^v^'^Es^ 

Crosstalk  128 

93 

37 

pTnk 85 

i Gold  20  138 

y Silver  10 112 

_l  Talk 90 

Ttllporter  1.4 221 

DATABASE 

$118 

dBaHlIi  Plus 398 

Datafilinager  PC 30 

I Manager  2 221 

dBXLB 149 

EnabiBp 408 

MicroeSWorks  10 146 

PC  CotUbr  Plus SB 

PFS:  RMhoice  20 108 

Q & A 3l  \ 200 

Rapid  Fili  112 221 

R;Base  F9QOS 
Reflex  1.l4[ 

Thinktank  146 

GRAPHICS 

Design  CAD^M 168 

Gem  III  Or»v^ 

Generic  CADCift  58 

Graph-in-the-bapel.  2 57 

Grasp  30  . . 74 

Harvard  GraphiAR.i 371 

IrWWiskjn  . . . O 298 

Microecrft  Chart  a i 248 

Newsroom  Pro . T A 49 

PFS  Graph  105 

Print  Shop 39 

Print  Shop  ComparMk 30 

Sign  Master  82 . . . 158 

GES 

Basic  Compiler  536  $268 

Lattice  C Compiler  a2\.  A 249 

Macro  Assembler  SO  y.  \ 96 

Pascal  Compiler  332  \.  A 188 

RM  Basic  \ .i 450 

Smart  Guide  tor  DOS  \ 22 

Turbo  Basic  1.1  . 

Turbo  C IS 
Turbo  Tutor  4.0  . 

PROJECT  man;C||ment 

Gem  Desk  Top  Publisher  VTA $238 

Gem  Desk  Top  .37 

Harvard  Total  Project  Manage)^ 

Timelirte 

Timelink  Plus  III 


SPREADSHEET 

Lotus  1-2-3  201  $299 

Microsoft  Excel  2.0 318 

Multiplan  304 118 

PFS:  Profeswonal  Plan 105 

Ouattfo. 

Surpass  . 

Swift  & Easy  . 

Swiftcalc  PC  v»ySidgaiiys  . .42 

VP  Planner^r-r-^-^V^  / 55 


Mace  ) 
Mem 


Norton 
PC  ^ 

Quick  ini 
Runtime  \ 
Sideways  1 
SQZ  Plus\ 
Turbo  Light 
Windows  2 


WORD  PROCESSING 


Bank  St  Writer  Plus  . 

Celebrity  ; . . 

Easy  Extra  10  • • 
Microsoft  WlNd  4.0  . . 
Multimate  Mv.  II , 
PFS;  Prof.  WriW. . 

O & A iMfte .... 
^mna  Wbrd  IV 


rOKpl 

ict42 


WordPwlKt  * 

Word  FMjitor 
Zyindex  ^ndapg^.Z 


>f^ 


SOFTWARE  FOR  IBM 


^01  $158 

ll.0l 98 

.^fleRescuMHua 37 

Grandview  174 

Networker  PliiK.O 194 

Norton  Guidfflbr  OS/2  API  88 

Perfect  371 

VP  Planner  Pliwi^ 94 

BookmarkMA^^R^^^^^^^^^^^^^S 

Lap  Link  MAC . Z A 105 

^SQZ  ...  A.V 60 

Quicken  (for  M AC)V  \ 04 

TimeslipslllMAC.^^ 149 

CALL  TOLL  FREE 


Softnvare  for  “MACINTOSH 


dBASE  MAC':’:’::^.  $299 

Clickart  PublicattoW"  ' . . 37 

Copy  II  Mac  7.1  30 

Decision  Map 108 

Dollars  & Sense  4.0 112 

Draw  It  Again  Sam 112 

Easy  3D  1l2 

Fastback  l.OI 75 

In  Talk  3.0 146 

l^erstart  2.5 71 

MAC  Vision  2.0 299 

Microsoft  Chart  1.2 78 

Microsoft  Excel  1.06  296 

Microsoft  Works  1.1 198 

Microsoft  MuKiplan  1.11 118 

More  1.1C 221 

Pixel  Paint 371 

Power  Point  1.0 228 

Printworks  for  MAC  (Laser) 109 

Ready  Set  go  4.0  . 

Spellsvrell  2.0 

Superspool  4.0  . 

Turbo  Pascal . . 

Turbo  Tyl 

.75 

r Finder  2.0 44 

Write  Now  2.0 146 


IN  CT.  CALL  (203)  359-1060 

8:00  am— 5:30  pm,  Mon.  thru  Frt. 

WHY  YOU  SHOULD  ORDER  FROM 

THE  BOOK  OF  DISCOUNT  SOFTmRE: 
25%  or  MORE  Off  List  Prices  on 
All  Software 
NO  HIDDEN  CHARGES 
No  Shipping  Charges  on  Credit 
Card  or  Pre-pa/d  Orders 
No  Handling  Charges  Ever 
Credit  Card  Convenience 


Your  ONE  SOURCE  for 
Thousands  of  Software  Titles- 
All  at  Discount  Prices. 

No  Membership  Fee 


r MAIL  IN  FOR  FREE  HMDeOOI&'- 

PLEASE  RUSH  ME  MY  FREE  C 


rOF: 


ALSOU 


sks" 


PRICES  SUBJECT  TO  CHAN&twiTHOUT  NOTICE.  Deftctive  Software  will  be  replaced  Immediately. 

k Nantucket  ,4'‘Asm™-T?TT  JlC  M 

\VtxdRa1m  Brodntiun}' 


!^taloging  12,000  Scientific 
and  Technical  Books  from  14 
leading  publishers. 


City State Zip 

Or  Send  Business  Card  PC  8/88 

MAIL  TO: 


WEMAYETHEMALU 

At  OMEGA  PRESS  we  strive  to  offer  the  very  latest  software  packages,  hcluding  version  changes.  At 
times  however  discontinued  packages  may  affect  our  advertised  programs 
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Complete  OS/2  Si 


Full  Fault  Tolei 


Multi-Level  Syst 


Extensive  Netwoii 


SFT  Ne»e  v2.1 
MIS-conceptions  about] 


Traditionally,  the  MIS  world  has  viewed 
PC-based  local  area  networks  with  a healthy 
dose  of  skepticism.  A “prove  it  to  me”  attitude. 
And  in  an  arena  ruled  by  powerful  main- 
frames, that  approach  has  given  rise  to  a 
few  misconceptions  and  doubts  about  IAN 
performance. 

Well,  doubt  no  more.  Because  with  the 
industry  standard  SFT  NetWare  v2.1,  Novell 
offers  the  LAN  software  powerful  enough  to 
convince  even  the  toughest  MIS  skeptic. 

SFT  NetWare  v2.1  gives  you  the  features 
and  functionality  of  mini/mainframe  systems 


at  a fraction  of  the  cost  With  extensive  fault 
tolerance,  security  and  LAN-to-mainframe 
connectivity,  it  makes  LANs  advanced 
enough  for  major  corporate,  government 
and  education  installations. 

No  other  LAN  software  even  approaches 
the  level  of  fault  protection  and  data  security 
built  into  SFT  NetWare  v2.1.  Novell  has 
pioneered  LAN  fault  tolerance,  and  provides 
protection  from  failures  in  server  hardware. 

In  addition,  enhanced  security  locks  and 
passwords  give  you  complete  control  of  the 
information  stored  on  your  IAN. 


©1988  Novell  loc..  World  Heodquorters,  122  Eosf  1700  South,  Provo,  Utah  84601  (801]379-5900 


pport 


ant  Capabilities 
em  Security 
k Management  Controls 


puts  to  rest  the 
LAN  performance. 


SFT  NetWare  v2.1  simplifies  network 
management  with  menu-driven  utilities  that 
let  you  control  the  network  from  any  work- 
station. Advanced  accounting  features  allow 
you  to  audit  and  account  for  users  or  depart- 
ments utifizing  network  resources.  Avmlable 
communications  links  give  you  unsurpassed 
connectivity  with  mini/mainficime  systems 
and  other  LANs.  And  SFT  NetWare  v2.1 
supports  OS/2  as  well  as  DOS  workstations. 

To  get  LAN  performance  that  raises 
your  MIS  standards,  get  the  LAN  system  with 
no  doubts  about  it — ^SFT  NetWare  v2.1.  See 


your  Gold  Authorized  Novell  Reseller,  or  call 
1-800-LANKIND. 

For  more  injbrmation,  call  from  your 
modem  1-8004444472  (8  bit,  no  parity, 

1 stop  bit)  and  enter  the  access  code  NV216. 


N N O V E L L 


For  netwoit  solutions, 
you  should  be  seeing  red. 
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One  Good  Standard  Deserves  Another 


Microcom's  AX  modems  with  MNP  set  the  defacto  industry  standard  for 
high  performance.  Now,  we're  about  to  do  it  again.  Our  new  QXA/.32c 
makes  your  files  fly  across  the  line  at  speeds  up  to  38,400  bps.  You'll  average 
nearly  30,000  bps  on  standard  telephone  lines.  Quite  simply,  the  QX/V.32c  is  the 
best  price/ performance  modem  on  the  market.  There's  just  one  word  for  a 
modem  this  fast  . . . EXHILARATING! 


The  Next  Standard  in  High  Performance 
Modems . . . From  the  Company 
That  Brought  You  The  First. 

The  QX/V.32C  offers  new  MNP  Class  9 and  full  duplex  CCITT  V.32 
over  2-wire  dial-up  lines.  A V.22  bis  chip  set  is  also  included,  so 
when  it  connects  with  a modem  using  slower  modulation,  it 
automatically  negotiates  the  highest  mutually  supported  speed, 
including  V.22bis,  V.22,  Bell  212A  and  103,  and  MNP  classes  7,  5, 

4,  3 and  2.  A host  of  features  are  standard,  including  remote 
configuration,  support  for  Hayes  AT™  or  Microcom  SX 
command  sets,  synchronous  or  asynchronous  operation,  and 
availability  in  stand-alone  or  rackmount  versions. 

Microcom  also  offers  two  other  QX  modems:  The  new  QX/12K,  with  MNP 
Class  7 for  12,000  bps  throughput;  and  the  new  QX/30K,  with  MNP  Class  8 for 
throughput  to  30,000  bps.  And  our  Carbon  Copy  Plus™  PC  communications 
software  takes  advantage  of  all  the  new  QX  Series  features. 

Call  Toll-Free.  Get  The  Standard  You  Deserve. 


Workstation 

Connectivity 

Worldwide 


1400  Providence  Highway.  Norwood.  MA  02062  617-762-9310  Telex  710-336-7802 

80Q/822-8224 

Mieocom  Networking  Protocol*  (MNP)  is  a registered  trademark  of  Microcom. 
Hayes  AT  is  a trademark  of  Hayes  Microcomputer  Products,  Inc. 

Carbon  Copy  Plus  is  a trademark  of  Meridian  Technology.  Inc. 
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First  Looks 


IBM  Polishes  the  PS/2  Line,  Adds 
Modei  70,  and  Enhances  Modei  50 


ANALYSIS 


BYGUS  VENDITTO 

Fourteen  months  to  the  day  after 
IBM  Corp.  added  PS/2,  VGA. 
MCA,  and  OS/2  to  the  vernacu- 
lar. the  company  has  filled  gaps 
in  the  PS/2  line  that  had  been  ev- 
ident from  the  start. 

But  if  IBM  was  expecting  to 
regain  the  technology  leader- 
ship position  it  ceded  when 
Compaq  introduced  its  Deskpro 
386  in  September  1986,  it  fell 
short.  IBM's  fastest  personal 
computer  yet,  a 25-MHz  386 
with  a static-RAM  cache,  won't 
ship  until  later  this  year;  Com- 
paq shipped  a comparable  ma- 
chine in  June  (see  below). 

And  IBM  did  not  introduce 
the  widely  rumored  enhance- 
ment to  DOS  that  would  add  a 
character-based  menu  system 
and  an  improved  file  system  ca- 
pable of  addressing  more  than 
32MB  in  a single  volume.  In- 
stead. IBM  reiterated  its  plan  to 
deliver  the  OS/2  Presentation 
Manager  and  OS/2  Extended 
Edition  in  the  fall. 

An  enhanced  Model  50 — the 
50Z — is  nearly  ready  to  run 
OS/2.  It  comes  with  faster  RAM 
(rated  at  85  nanoseconds)  than 
the  original,  loses  a wait  state 
(for  zero-wait-state  operation), 
and  has  a quicker,  larger  hard 
disk  (42-millisecond  access, 
rather  than  80.  and  30MB  ca- 
pacity. rather  than  20).  But  with 
a maximum  RAM  capacity  of 
only  2MB  on  the  system  board, 
and  only  three  slots  to  accom- 
modate extra  RAM  and  other 
options,  migrating  to  OS/2  on 
this  !0-MHz  286-based  ma- 
chine is  still  likely  to  be  a three- 
aspirin  proposition. 


Although  IBM  responded  to 
popular  demand  with  the  50Z,  it 
did  little  to  help  out  disappoint- 
ed Model  50  owners.  The  same 
60MB,  27-ns.  hard  disk  sold  for 
the  Model  60  is  now  available  as 
an  upgrade  kit  for  the  Model  50. 
but  as  it  carries  a price  tag  of 
$1,695,  requires  a Model  50 
slot  for  its  controller,  and  offers 
no  way  to  salvage  the  original 
Model  50’s  80-ms.  drive,  it’s  a 
poor  choice. 

Far  more  exciting  is  the  crop 
of  Model  70s  announced.  These 
desktop  386-based  PS/2s  are 
each  housed  in  the  same  beige 
box  as  a Model  50  and  occupy 
the  same  14-  by  16'/2-inch  foot- 


print. As  a result.  Model  70s  in 
16-,  20-,  and  25-MHz  configu- 
rations can  accept  only  three 
Micro  Channel  add-in  cards, 
but  the  two  slower  models  can 
accept  up  to  6MB  of  85-ns. 
RAM  on  the  system  board.  The 
25-MHz  personal  sizzler  will 
accommodate  8 megs. 

(continues  on  page  J4i 


IBM's  ncH  Model  70s  pack  m 
performance  into  the  same  small 
chassis  IBM  ininMluceJ  with  the 
Model 50.  The  Model 
70  comes  in  16- , 20- 
and  25-MHz  ver- 


411 


Crnnpxi  Deskpro  386 
Clmbs  to  25  MHz 


HANDS  ON 


BY  JOHN  DICKINSON 
Compaq  Computer  Corp.  fell 
out  of  character  with  its  25- 
MHz  Deskpro.  For  once,  the 
everything’s-faster-in-Texas 
gang  wasn't  the  first  company 
to  announce  the  latest  in  386 
performance.  Of  course,  ship- 
ping a machine  is  a bit  trickier 
than  announcing  one,  and  the 
Deskpro  386/25  is  characteristi- 
cally Compaq  in  every  way  that 
matters. 

The  new  Compaq  closely 
follows  the  design  of  the  com- 
pany's Deskpro  386/20,  includ- 
ing Compaq's  Flex  Architec- 
ture. Flex  splits  the  32-bit 
memory  bus  away  from  the  per- 


ipherals bus,  allowing  memory 
to  be  read  and  written  at  full  pro- 
cessor speed  while  I/O  peripher- 
als run  at  a safe  8 MHz. 

The  386/25  also  sports  a 32K 
static  RAM  cache  and,  like  its 
20-MHz  predecessor,  employs 
an  Intel  82385  cache  controller 
to  keep  memory  access  times  to 
a minimum.  The  standard  con- 
figuration backs  the  25-nano- 
second static  RAM  with  1 MB  of 
100-ns.  dynamic  RAM.  housed 
on  the  Deskpro's  proprietary 
memory  card.  The  card  allows 
expansion  of  up  to  16MB. 

The  familiar  Deskpro  chas- 
sis houses  either  a 1 iOMB.  25- 
millisecond  half-height  hard 
disk  or  a 300MB,  20-ms.  full- 
height  ESDI-controlled  drive. 

(continues  on  page  36} 
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35 

IBM  PS/2  MODEL  SOZ 
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50 

38 

LASEBTOBO 

A print  buffer  worthy  of  your 

laser  printers.... ........... 

.43 

FORGETME-m 
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program  execution 

43 
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4$ 

WOBDPEBFECTSJI 
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Ptioiognph:  TYmn  O'Connor 


IBM  PS/2  Model  50Z 


IBM 

(continued from  33) 

The  top-speed  Model  70- 
A2I  further  extends  the  design 
by  adding  a 64K  memory  cache 
and  an  Intel  823S  cache  control- 
ler. This  is  the  one  area  in  which 
IBM  has  pushed  the  envelope. 
Inters  spec  for  the  82385  limits 
it  to  a cache  size  of  32K,  and 
that’s  the  size  of  the  cache  in 
Compaq's  Deskpro  386/20  and 
386/25.  IBM  engineers  have  en- 
hanced the  design  of  Intel’s  chip 
to  double  the  cache  size. 

IBM  didn't  forget  the  bot- 
tom of  the  PS/2  line,  but  it 
didn't  lavish  too  much  attention 
there.  You  can  now  buy  a 20MB 
hard  disk  for  the  Model  25  for 
$795 — $100  more  than  you'd 
spend  for  a 30MB  drive  from 
CMS  Enhancements.  And  if 
you  were  planning  to  install 
token-ring  adapters  in  Model 
25s,  you  can  buy  the  system 


preconfigured:  the  Model  25LS 
is  a Model  25  with  a network 
card  and  an  extra  I28K  RAM. 

IBM  also  reiterated  its  ap- 
proach to  what  it  calls  "person- 
al publishing’’  (and  everyone 
else  calls  desktop  publishing) 
by  unveiling  a 300-dot-per- 


inch.  flatbed  graphics  scanner 
capable  of  128  levels  of  gray. 
The  scanner  will  be  available 
for  $2,395  in  August  and  re- 
quires a $950  Micro  Channel 
adapter.  Taxan’s  and  Micro- 
tek’s 300-dpi  scanners  cost 
about  half  that  amount  and  work 


with  XT  expansion  slots,  but 
they  offer  a capacity  of  only  64 
levels  of  gray.  One  step  above 
the  IBM,  Datacopy’s  300-dpi 
Model  840  generates  256  levels 
of  gray  for  $6,800. 

In  the  best  IBM  tradition,  the 
product  premieres  also  brought 
price  cuts  to  selected  current 
models — selected  for  their  slow 
sales  movement.  The  cuts  range 
from  $500  off  a Model  60-071 
to  $2,000  off  the  Model  80-31 1 . 
The  cuts  were  not  dramatic,  but 
IBM  has  offered  a new  innova- 
tion— a trade-in  policy  offering 
P$/2  discounts  in  exchange  for 
used  PCs,  XTs,  and  ATs. 

Is  all  this  enough  to  make  the 
PS/2  line  worth  the  incompati- 
bilities, the  extra  cost,  and  the 
uncertainty  of  finding  Micro 
Channel  adapters?  Perhaps  not, 
but  with  these  enhancements, 
the  limitations  of  the  PS/2  are 
vanishing  and  it’s  getting  harder 
to  say  no. 


Rounding  Out  the  PS/2  Line 

Color  Chart  (By  Announcment  Date) 


April  1987  August  1987 


June  1988 


Standard  Features 

Micro- 

Clock 

Floppy  disk 

Display 

Model 

List  price 

Bus  type  processor 

speed 

Memory 

capacity 

Hard  disk 

support 

Model  25-001 

$1,350 

PC  expansion 

6086 

8 MHz 

512K 

720K 

None 

MCGA 

Model  25-004 

$1,695 

PC  expansion 

8086 

8 MHz 

51 2K 

720K 

None 

MCGA 

Model  25-L01  * 

$2,139 

PC  expansion 

8086 

8 MHz 

640K 

720K 

None 

MCGA 

Model  25-L04  * 

$2,484 

PC  expansion 

8086 

8 MHz 

640K 

720K 

None 

MCGA 

Model  30-002 

$1,695 

PC  expansion 

8086 

8 MHz 

640K 

two  720K 

None 

MDA,  CGA 

Model  30-021 

$2,295 

PC  expansion 

8086 

8 MHz 

640K 

720K 

20MB.ST506 

MOA.  CGA 

Model  50-021 

$3,595 

MCA 

80286 

10  MHz 

1 MB 

1.44M8 

20MB,ST506 

MOA.  CGA.  EGA.  VGA 

Model  50-031 

$3,995 

MCA 

80286 

10  MHz 

1 MB 

1 .44MB 

30MB.ST506 

MDA.  CGA.  EGA.  VGA 

Model  50-061 

$4,595 

MCA 

80286 

10  MHz 

1 MB 

1.44MB 

60MB,  ESDI 

MDA.  CGA.  EGA.  VGA 

Model  60-041 

$5,295 

MCA 

80286 

10  MHz 

1 MB 

1.44MB 

44MB.ST506 

MDA,  CGA.  EGA.  VGA 

Model  60-071 

$5,795 

MCA 

80286 

10  MHz 

1 MB 

1 .44MB 

70MB,  ESDI 

MDA,  CGA.  EGA.  VGA 

Model  70-A211I 

$11,295 

MCA 

80386 

25  MHz 

2 MB 

1 .44MB 

120MB.  ESDI 

MDA,  CGA.  EGA.  VGA 

Model  70-121 

$7,995 

MCA 

80386 

20  MHz 

2 MB 

1.44MB 

120MB.  ESDI 

MDA.  CGA.  EGA.  VGA 

Model  70-E61 

$5,995 

MCA 

80386 

16  MHz 

1 MB 

1.44MB 

60MB,  ESDI 

MDA.  CGA.  EGA.  VGA 

Model  80-111 

$8,995 

MCA 

80386 

20  MHz 

2 MB 

1.44MB 

115MB,  ESDI 

MDA.  CGA.  EGA.  VGA 

Model  80-311 

$11,995 

MCA 

80386 

20  MHz 

2 MB 

1.44MB 

314M6.  ESDI 

MDA.  CGA.  EGA.  VGA 

Model  80-041 

$6,995 

MCA 

80386 

16  MHz 

1 MB 

1.44M6 

44MB.ST506 

MDA.  CGA.  EGA.  VGA 

Model  80-071 

$7,995 

MCA 

80386 

16  MHz 

2 MB 

1.44MB 

70MB.  ESDI 

MDA.  CGA.  EGA.  VGA 

‘Indudes  IBM  Token-Ring  Network  PC  Adapter  ^Available  Third  Quarter.  1986 
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IBM  16-  and  20-MHz  Model  70s  Pack 80386 
Power,  ESM  Drives  brio  Downsaed  dassis 


HANDS  ON 


BY  WINN  L.  ROSCH 
If  you  like  your  386  perfor- 
mance in  a desktop  box  rather 
than  a floor-standing  tower, 
you’ll  be  glad  to  know  the  PS/2 
line  now  includes  three  desktop 
386  machines — the  Model  70s. 
Until  now.  the  tower-chassis 
Model  80s  were  the  only  PS/2 
machines  built  around  the 
80386  processor. 

While  the  Model  70-A21. 
the  fastest  desktop  machine 
made  by  IBM.  stands  in  line 
with  the  rest  of  us  awaiting  a 
supply  of  25-MHz  80386  chips, 
the  $5,995  Model  70-E61  and 
$7,995  Model  70-121  are  on 
your  dealer’s  shelves  now. 

The  chief  differences  be- 
tween the  two  are  microproces- 
sor speed  and  disk  capacity . The 
70-121  runs  at  20  MHz  and  uses 
a 120MB  harddisk.  The  70-E61 
strolls  along  at  16  MHz  and 
works  with  a 60MB  drive. 

Both  are  compact — SVz  by 
14'/4  by  16'/2  inches  (HWD)— 
and  based  on  a molded  plastic 
chassis  like  that  of  the  Model 
50.  The  top  of  each  case  is  steel , 
sealed  well  enough  to  earn  an 
FCC  Class  B rating. 

Inside,  a snap-in  tray  holds 
all  mass-storage  devices — two 
3'/2-inch  floppy  disks  (or  flop- 
py-controlled tape  drives)  and  a 
single  3'/2'inch  hard  disk. 

Unlike  the  Model  50.  the 
Model  70s  use  hard  disks  with 
integrated  controllers  that  con- 
nect to  the  system  through  a 
simple  bus  extension.  All  inter- 
face circuits — both  host  adapter 
and  ESDI  controller — are  part 
of  the  drive  itself.  All  drives 
slide  into  place  without  tools, 
using  the  same  plastic  mounting 
sleds  used  in  the  Model  50. 

The  two  hard  disks  are  craft- 
ed by  IBM  Japan,  and  both  earn 
high  marks  for  speed.  The  70- 
121’$  stock  disk  scores  a re- 
markable (for  a 3'/2-inch  drive) 
23-millisecond  average  access 
time  in  PC  Labs  benchmark 
tests.  The  unit  in  the  70-E61  is 


IBM  PS/2  Model  70-E61 
IBM  PS/2  Model  70-121 
IBM  Corp. 

Contact  your  local  authorized 
IBM  dealer. 

List  Price;  Mtxlel  70-E6I  (with 
16-MHz  processor.  1MB  RAM, 
6()MB  hard  disk).  S5.995; 
Model  70-121  (with  20-MHz 
processor.  2MB  RAM.  120MB 
hard  disk).  $7,995. 

In  Short:  These  well-built  ma- 
chines offer  respectable  perfor- 
mance and  IB.M’s  Micro  Chan- 
nel architecture  in  a desktop  box 
the  size  of  a Model  50,  Some 
users  will  require  more  than  the 
three  expansion  slots  these  ma- 
chines offer,  however. 


only  slightly  slower,  turning  in 
a 29-ms.  average  access  time. 

The  system  board  of  each 
Model  70  fills  the  entire  bottom 
of  its  chassis  except  for  the 
space  occupied  by  the  1 35-watt 
power  supply.  Compared  with 
that  of  earlier  PS/2s.  the  number 
of  large  custom  VLSI  chips  is 
down — to  three,  including  one 
for  the  built-in  VGA  circuitry. 
But  the  system  board  is  covered 
top  and  tK)ttom  with  a wealth  of 
smaller  chips,  many  of  which 
bear  the  IBM  copyright.  Both 
Model  70s  include  a socket  for 
the  80387  math  coprocessor. 

Besides  the  floppy  disk  con- 
troller and  VGA.  three  ports  are 
built  into  each  system 
board — serial,  parallel,  and 
mouse.  You’ll  find  only  three 
Micro  Channel  slots  in  each  ma- 
chine. Two  use  the  full  32-bit 


Micro  Channel  bus;  one  is  16- 
bit  with  a video  extension.  With 
the  wealth  of  built-in  features 
and  ports,  many  buyers  won’t 
find  the  small  number  of  slots  to 
be  a problem.  But  if  you’re 
power-hungry  enough  to  worry 
that  you  might  need  more  slots, 
you  probably  will. 

Three  SIMM  sockets  are 
provided  to  accommodate  up  to 
6MB  of  memory  on  either  sys- 
tem board.  These  sockets  ac- 
commodate either  1-  or  2MB 
SIMMs.  In  the  16-MHz  70- 
E61 . 100-nanosecond  chips  are 


extended-memory  performance 
do  the  Model  70s  excel.  While 
most  80386-based  machines  are 
hardly  faster  than  an  AT  when 
fetching  and  dumping  bytes  to 
extended  memory,  the  Model 
70s  test  as  four  times  faster. 
When  you  take  advantage  of  the 
extended  memory-handling 
power  of  the  80386 — with 
OS/2.  Unix/Xenix,  or  even  an 


All  three  Model 
70s— at  16. 20. 
and  25  MHz— are  built 
around  the  basic  design 
first  seen  in  the  Model  50. 
Video  SIMM  RAM  is  one  of  the 
space-saving  techniques. 


80386  operating  environment 
like  Microsoft  V/indowsl386 — 
the  Model  70s  come  into  their 
own. 

As  with  other  PS/2s,  the 
Models  70  rale  as  some  of  the 
best-designed  and  -built  person- 
al computers  you  can  buy. 
These  are  desktop  computers 
for  people  who  believe  quality 
is  as  important  as  perfor- 
mance— and  who  are  willing  to 
make  the  move  to  the  Micro 
Channel.  00 


used  for  the  standard  1MB  of 
memory.  The  20-MHz  70-121 
ships  with  2MB  of  85-ns.  chips. 
Neither  variety  of  chips  is  fast 
enough  to  operate  without  wait 
states,  so  memory  banks  are  in- 
terleaved. resulting  in  operation 
that  varies  between  zero  and 
two  wait  states. 

Although  they  are  the  fastest 
IBM  desktop  computers,  these 
lesser  Model  70s  deliver  unre- 
markable performance  when 
compared  with  the  offerings  of 
other  manufacturers.  Certainly 
both  70s  are  quick,  but  exotic 
memory-handling  techniques 
give  the  ALR  FlexCache  386, 
Everex  STEP  386,  and  Compaq 
Deskpro  386/20  a definite  per- 
formance edge. 

Only  in  the  intriguing  area  of 
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Deskpm  386/25 

(continued from  page  33) 

The  Deskpro  386/25  comes 
with  six  16-bit  AT-compatible 
expansion  slots. 

Other  input-output  equipage 
includes  a standard  1 .2MB  flop- 
py disk  and  an  optional  3‘/2-inch 
1 .44MB  floppy  disk  drive.  Op- 
tional half-height  cartridge  tape 
drives  supply  up  to  1 35MB  of 
backup  storage. 

The  base  configuration  in- 
cludes one  parallel  and  serial 
port,  a security  lock,  a 
clock/calendar,  and  a beefy 
220- watt  power  supply. 

The  keyboard  on  the  new 
Deskpro  will  come  as  a surprise 
to  many  of  you  used  to  the 
mushy  feel  of  previous  Compaq 
keyboards.  Though  made  by 
Key  Tronic — as  were  previous 
Compaq  keyboards — the  latest 
version  has  a much  clickier  feel 


than  previous  Deskpro  and 
Compaq  Portable  keyboards. 
The  design  change  is  a welcome 
one,  at  least  at  this  desk. 

Like  the  Deskpro  386/20, 
the  latest  Deskpro  also  includes 
a socket  for  Weitek’s  blazingly 
fast  math  coprocessor  and  In- 
tel’s 80387.  Whereas  the  old 
Weitek  coprocessor  comprised 
four  distinct  chips,  (he  new 
Weitek  design  calls  for  only 
one,  conserving  the  precious 
system-board  real  estate. 

Also  new  is  a big  set  of  guns 
in  Compaq's  file  server  arsenal: 
the  300/600  Megabyte  Fixed 
Disk  Drive  Expansion  Unit. 
The  box,  which  measures  about 
two-thirds  of  the  size  of  a Desk- 
pro  system  unit,  can  house  two 
of  the  386/25's  300MB  hard 
disks.  Up  to  two  of  the  expan- 
sion units  can  be  attached  to  any 
model  Deskpro  386.  Fully  load- 
ed, the  expansion  units  yield 


1,500MB  of  18-ms.  disk  capac- 
ity. If  you’re  security-con- 
scious, you’ll  be  glad  to  know 
that  the  expansion  units  can  be 
easily  detached  and  wheeled 
away  for  safekeeping. 

Alas,  not  new  for  the  Desk- 
pro  line  is  the  lofty  pricing  of  the 
386/25.  The  Model  I lOgoes  for 
$10. 299,  and  the  Model  300  for 
$13,299.  A VGA  monitor  and 
adapter  will  run  you  an  addi- 
tional $1,298.  The  Expansion 
Unit  with  one  300MB  disk  drive 
lists  for  $6,999,  and  a second 
drive  will  cost  you  $6,499. 
That’s  expensive,  even  for  this 
kind  of  performance. 

Once  past  the  invoice,  how- 
ever. you  won’t  find  much  to 
complain  about.  The  Deskpro 
386/25  is  everything  you’d  ex- 
pect from  Compaq.  Whether  it 
will  be  the  fastest  25-MHz  ma- 
chine remains  to  be  seen.  In  a^ 
case,  it’s  fast  enough.  ^ 


UH  F A C T 

Am  file 


Compaq  Deskpro  386/25 
Compaq  Computer  Corp. 

20555  FM  149 
Houston.  TX  77070 
(7l.t)  370-0670 
List  Price:  Model  1 iO,  with 
I lOMB  harddisk.  $10,299; 
Model  .300.  with  3(X)MB  hard 
disk.  $13,299;  Expansion  Box 
with  300MB  hard  disk.  $6,999; 
additional  3(X)MB  hard  disk. 
$6,499;  VGA  monitor.  $699; 
VGA  board.  $599. 

In  Short:  A 25-MHz  desktop 
machine  that  offers  industry- 
leading performance  plus 
plenty  of  nK>tn  for  growth. 

CIRCLE  442  ON  READER  SERVICE  CARD 
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Benchmark  Tests:  IBM  PS/2  Model  70s  vs. 


H Compaq  Deskpro  386/25 


NO  surprises  here:  the  Deskpro  366/25  stands  out  by  virtue  of  its 
faster  clock  rate.  However,  in  the  DOS  File  Access  tests,  the 
other  Deskpros  take  a backseat  to  the  Model  70s  when  handling 
records  beyond  the  limits  of  their  caching  software. 

too 

The  NOP  benchmark  lest  ts  designed  to  measure  raw 
dock  speed  and  memory  access  time  while  minimising 
ditfererKes  m microprocessors  and  the  effect  of  memory 
caching  This  test  executes  almost  nothing  but  NOP  ( "No 

Operation")  machine  code  instructions  in  a big  126K  loop  60 

The  80386  fnstrtiction  Mix  benchmark  test  measures  the 
lime  It  lakes  to  execute  a selected  senes  of  processor- 
iniensrve  tasks  The  lest  program  uses  80386  mstrucbon 
code  These  msiructons  are  a subset  of  the  total 

processor  irtsiructon  set  The  80386  Instruction  Mix  im- 
piemenis  a number  of  33-brl  operations  In  the  60386 
processor  these  become  sir>ofe  instructions,  whereas  in 
the  8086  and  80286  versions  of  the  benchmark  lest  they 
remain  multiple  instructions 

The  Conventional  Memory  bertchmark  lest  allocates 
2S6K  of  convenborul  memory  and  treats  it  as  a seri^  of 
64-byle  records  Then,  16.3^  random  records  are  read 
mto  and  written  from  this  memory  The  result  shown  is  the 
average  of  the  read  and  write  times 

The  DOS  File  Access  benchmark  test  measures  the 
throughput  rate  of  the  disk  being  tested  In  this  case, 
throughput  times  are  measured  in  terms  of  how  long  the 
disk  takes  to  perform  common  DOS  file-management 
functions  Five  tasks-file  creation,  sequential  file  write, 
sequential  file  read  random  file  write,  and  random  file 
reaO-are  timed  and  the  results  summed 
The  test  is  carried  out  for  two  different  types  ot  files- 
smali-record  files  and  large-record  liles-  thai  are  used  by 
common  PC  applications  Files  created  using  smalt 
records  are  typicalfy  used  by  database  managenvent 
programs,  and  large  records  are  typ^aity  used  for  word 
processing  and  spreadsheet  files  Loading  a DOS 
program  is  also  simulated  by  the  la'ge-record  lest 
If  no  disk  caching  software  ts  supplied  by  the  computer 
or  disk  drive  manufacturer,  each  test  is  run  once 
Otherwise,  the  test  for  each  record  size  is  run  twice  once 
with  the  caching  software  installed  ar>d  once  without  it 


Relative  Times 

(1 6-MHz  Compaq  Deskpro  386  • 1 00) 


Performance  Times 

(Times  given  in  seconds) 

NOP 

80386 
Instruc- 
tion Mix 

Conven- 

tional 

Memory 

DOS  File 
Access 
(small  record) 
with  cache 

DOS  File 
Access 
(large  record) 
with  cache 

I6-MH2  Compaq  Deskpro  386 

2.09 

4,11 

0.77 

37.12 

13.53 

16-MHz  IBM  PS'2  Model  70-E61 

2.09 

3.90 

0.77 

43.99 

8.10 

20-MHZI8MPS2  Model  80-111 

1.65 

3.24 

0.58 

39.18 

6.32 

20-MHz  IBM  PS/2  Model  70-121 

1.65 

3.13 

0.61 

39.54 

6.49 

Compaq  Deskpro  386  20 

1.65 

2.91 

0.41 

34.22 

9.64 

Compaq  Deskpro  386  25 

1.32 

2.36 

0.39 

30.70 

4.98 
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7]  Benchmark  Tests: 

r IBM  PS/2  Model  50Z  vs.  IBM  PS/2  Model  50 
M and  8-MHz  IBM  PC  AT 


N/A~No(  applicable:  ttw  MIHz  IBM  PC  AT  it  unabta  to  pwform 


Faster,  Leaner  PS/2  Mmlel  50Z 


HANDS  ON 


BYGUS  VENDITTO 
What  a difference  a wait  state 
makes! 

If  you've  already  written  off 
the  underpowered  IBM  PS/2 
Model  50.  you’ll  have  to  get  re- 
acquainted with  the  Model 
50Z — that's  Z as  in  zero  wait 
states,  and  Z as  suggestive  of  a 
sleek  and  responsive  sports  car. 

At  $3,995.  the  Model  50Z 
costs  $400  more  than  the  origi- 
nal Model  50  and  uses  the  same 
lO-MHz  286  processor.  The  ad- 
ditional $400  buys  you  a perfor- 
mance gain  of  about  20  percent 
on  memory  and  processor 
chores  and  a nearly  100  percent 
improvement  in  disk  random 
access. 

PC  Labs’  BIOS  seek  test 
clocks  the  original  Model  50 
drive  at  an  80-millisecond  aver- 


age random  access  time,  but  the 
Z's  disk  races  in  at  a snappy  42 
ms.  The  file  access  tests,  which 
reflect  actual  data  throughput 
during  read  and  write  opera- 
tions. show  throughput  gains  of 
only  14  to  35  percent.  Thai's  be- 
cause disk  caching  helps  the 
original  hard  disk  more  than  it 
helps  the  Z’s. 

The  additional  $400  also 
gets  you  a 30MB  hard  disk, 
rather  than  the  20MB  model  of 
the  original  Model  50. 

IBM  was  able  to  remove  the 
wait  slate  from  memory  reads 
and  writes  by  using  RAM  chips 
specced  for  85-nanosecond  ac- 
cess (instead  of  the  125-ns. 
chips  used  before)  and  by  im- 
proving the  design  of  the  pro- 
cessor support  chip. 

IBM  also  managed  to  reduce 
the  size  of  the  Z’s  motherboard 
by  about  40  square  inches, 
thanks  to  increased  chip  integra- 


tion and  use  of  SIMMs  for  video 
RAM.  There’s  no  clear  advan- 
tage to  the  user,  but  it's  an  excit- 
ing sign  of  things  to  come  and 
an  impressive  display  of  prow- 
ess by  IBM  engineers. 

There  were  other  small 
changes,  tw.  Where  the  origi- 
nal Model  50  hud  two  slots  that 
each  housed  5I2K  SIMMs,  the 
Z has  one  slot  filled  with  your 
choice  of  a 1 MB  or  a 2MB 
SIMM.  You  can  use  the  IMB 
SIMM  on  a Mixlcl  70  if  you  de- 
cide to  upgrade  to  2MB  later  (at 
$1 ,395  for  the  2MB  option,  you 
may  want  to  wail  until  RAM 
prices  settle  down). 

This  isn’t  a total  redesign  of 
the  Mtxlcl  50.  and  so  your  up- 
grade options  are  still  limited.  If 
you  plan  to  use  OS/2  or  any  oth- 
er memory-hungry  software  on 
the  Z,  resign  yourself  to  using 
one  of  the  three  MCA  slots  for 
add-in  RAM.  because  2MB  is 


IBM  PS/2  Model  50Z 
IBMCorp. 

Contact  your  local  authorized 
IBM  dealer. 

List  Price:  $3,995 
Requires:  VGA-compatible 
monitor. 

in  Short:  A much-improved 
Model  50.  thanks  to  faster  RAM 
chips,  zero-wait-state  opera- 
tion. and  a 42-millisecond  hard 
disk. 


the  sy.stem  board  limit. 

If  you  are  determined  to  pur- 
chase a Model  50.  buy  the  Z:  it 
makes  good  on  the  bright  prom- 
ise of  the  compact,  integrated 
PS/2  design.  But  if  you  are 
looking  for  peak  performance, 
set  your  sights  higher  than  a 
Model  50.  5^ 


Both  10-MHz  Model  50s  easily  outran  the  6-MHz  AT,  but  the  Model 
SOZ’s  zero-wait-state  memory  and  faster  hard  disk  gave  it  a clear 
edge  on  the  original  Model  50.  Each  Model  50  operated  with  a 256K 
cache  in  extend  memory  during  the  DOS  File  Access  tests. 

The  NOP  banebmark  tMt  to  dfl«igrMd  to  measure  raw 
dock  speed  ar>d  memory  access  tima  while  minimizing 
differertces  in  microprocessors  artd  the  effect  of  niemofy 
cacNog.  This  test  executes  almost  nothing  but  NOP  (*No 
Operation*)  machme  code  mstruciiorw  in  a big  128K  loop. 

The  802M  ktetruebon  Mix  benchmark  lest  measuree  the 
time  It  takes  to  execute  a selecied  series  of  processor- 
iRfertslve  tasks.  The  lest  program  uaes  802M  insbuction 
code.  Theee  tnstrueborts  are  a subset  of  the  total 
processor  inatruction  aat 

Ths  Conventional  Mamory  benchmark  test  aiocatas 
2S6K  Of  conventional  memory  and  traati  K as  a series  ot 
SAbyto  records.  Then.  16.3M  random  records  are  read 
imo  and  wrIQan  from  this  mamory.  Tha  raauli  shown  to  the 
average  of  ttw  road  and  write  times. 

The  DOS  File  Acciti  benchmark  test  measures  the 
Vvoughpui  rate  of  the  dtok  being  tested.  In  this  case, 
throughput  times  are  measured  In  terms  of  how  long  the 
disk  takes  lo  perform  common  DOS  fHemian^te<hent 
functions.  Five  taaks->flle  creation,  sequential  Me  write, 
sequential  file  read,  random  file  write,  and  random  file 
reed— ere  timed  and  tha  results  summed. 

The  test  to  carried  out  for  two  different  types  of  files 
small-record  files  and  targe-record  fitoe  that  art  uead  by 
common  PC  applications.  Ries  created  using  small 
records  are  typi^ly  used  by  datsdMse  managefr>ent 
programs,  snd  large  records  are  typically  used  for  word 
proceesing  and  spreadsheet  fltes.  Loading  a DOS 
program  is  also  simulated  by  the  large-record  test. 

If  no  dtok  caching  soflwars  to  suppltod  by  the  computer 
Of  disk  drive  manufacturer,  each  test  is  run  once. 

Otherwise,  the  test  for  saeh  record  size  to  run  twloo:  once 
with  the  caching  software  installed  and  once  wKhout  it. 


Relative  Times 

(IBM  PS.^  Model  SO  - 100) 


DOSRIe 


(Timee  given  In  seconds) 

NOP 

80286 
instruc- 
tion Mix 

Conven- 

tional 

Msmory 

Access 
(small  racerd) 
vultti  cache 

Access 
(large  record) 
with  cache 

84yiHz  IBM  PC  AT 

4.2 

9.0 

1.3 

N/A 

N/A 

IBM  P&2  Model  so 

3.4 

7.1 

1.1 

55.4 

12.4 

IBM  PS/2  MotMSOZ 

3.4 

5.6 

0.8 

48.1 

s.o 
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INFO  286  6/12  MHz  System 

FEATURES: 

* 80286  microprocessor  with  80287  socket 

* Chips  & Technology  VLSI  chipset 

* Keyboard  selectable  6/10^  M>^  or  6/12  MHs  clock  speed 

* Expandable  to  IMB  on  board,  640K  base  memoty 
and  384K  extension  (512/5i2K  optional) 

* Legal  Award/Phoentx  BIOS 

* No  sockets  for  Chips  & Techrwlogy  ICs,  direct  chipset 
soldering  for  higher  rellaUllty 

* Adjusted  I/O  bus  speed  for  add-on  cards  compatibility 

* 8 Input/output  slots  (6 16-bits,  2 8-blt5) 


* Up  to  15  megabyte  system  extension  memoty; 

8 megabyte  EMS 

* Qock/Calcndar  with  battery  backup 

* 200W  power  supply  (1 10-220V) 

* Space  savirtg  case  w/keylock  protection,  reset  button. 
LED's  for  Turbo,  Hard  Drive,  Fbwer  on/off 

* Optional  digital  display  of  system  speed 

* 101-key  enhanced  keyboard  w/separate  cursor  & 
numeric  keypads 

* Support  360K.  720K,  1 .2Ma  1.44MB  disk  drives 

* Upg^e  storage  capacity  by  20, 30, 40, 80  MB  hard 

drives  with  WA2,  NCL,  controDers 

* System  packing  box 


Mega  4000  4.77/8  MHz  Syatem 
FEATURES: 

* 8088-2  microprocessor  wldi  8067  socket 

* Keyboard  selectable  4.77/8  MHz  speed 

* 4-l^er  mother  board  for  higher  reliability 

* Expar>dable  to  640K  on  board 

* Ei^t  expansion  slots  that  allow  easy  system 
expansion  by  using  optional  plug-in  cards 

* ISOW  power  supply!  1 10-220V) 

* Metal  case  w/kei^k  protection 

* AT  style  keyboard.  84  Key  Keyboard 

* System  packing  box 


INFO  286  12MHz  COLOR  SYSTEM 
COLOR  I:  $1149 


•512K 

* 1.2MB  TEAC  Drive 

* Dual  HD/FD  Controller 

* 200W  Ajwer  Supply 

* Spacing  Saving  Case 

* Clock/Calender  with  Battery  Back  up 

* 101-Key  Enhanced  Keyboard  (Keytronlcs) 

* Color  Graphic  w/prtntcr  Card 

* SamSurtg  RGB  Monitor 

COLOR  II: 

W/  ST-225  20MB  Hard  Drive ^ -I-  ^ 0<> 

COLOR  III:  ClCOC 

W/  ST-251  40MB  Hard  Drive 9 1 


INFO  286  12MHZ  EGA  SYSTEM 
EGA  I:  $1349 


SYSTEM  UPGRADE  OPTIONS 


•512K 
•1.2MB  TEAC  Drive 

* Dual  HD/FD  Controller 
*200WPbwer  Supply 

* Space  Saving  Case 

* Qock/Calender  with  Battery  Back  up 

* 101-Key  EnharKed  Keyboard  (Keytronlcs) 

* Enhanced  Graphic  Adaptor 

* I^ckard  Bell  EGA  Monitor  With  Stand 


W/  ST-225  20MB  Hard  Drive ...  $1585 

W/  ST-251  40MB  Hard  Drive ...  $1795 


•ADD  128K 

• lEMB  Teac  Drive 

• 360K  Teac  Drive 

• 720K  Toshiba  Drive 

• 2 Sctial/1  Parallel 

(2nd  Serial  Optional  4- $25) 
•Everex  1200  BAUD 
INTERNAL  MODEM 

• 2.SMB  RAM  CARD  (OK) 

• 101-Key  enhanced  Keyboard 

• Digital  Display 


2SS-I2  iliartey  Package 
MONO-I: 

•512K 

* One  1.2MB  Teac  Drive 

* Dual  FD/HD  Controller 

* 200W  Power  Supply 

* Space  Saving  Case 

* Clock/Calender  With  Battery  Back  up  ^ OS/2 

* 101 -Key  Enhanced  Keyboard  (Keytronics)  $CnmDatible 


‘DdUmtf 


* Hercules  Compatible  Mono. 
Graphic  W/Printer  Card 

* 12"  Monitor  Packard  Bell  Hi-Res. 

MONO  II;  W/  ST-225  20MB  Hard  Drive 


$1209 

MONO  III:  W/  ST-251  40MB  Hard  Drive...  $1419 


Complete  12MHz 
286  System 

*975“* 


WITH  MONITOR 

(10  MHz  Version  Available) 


Order, Now!  1-800-322-4556 


Mon-Fii7:00AM-6:00PM 
Sat  9:00  AM -3:00  PM 


MEGA  4000  4.77-8MHZ  TURBO  XT  SYSTEMS: 

INCLUDE: 

•256K  * 150W  FVjwer  Supply  ^ ^ * 

• One  360K  FUrrSU  Drive  * Floppy  Disk  Controller  $3Dv 


• AT  Style  Case 


* AT  Style  Keyboard 


TERMS:  CIRCLE  102  ON  READER  SERVICE  CARD 

1.  We  accept  Visa.  MastetCard.  COD-Cashier's  Check,  prepayment, 
university  and  corporaie  POs  accepted  upon  approval 

2.  Calif.  Residents  add  6%  sales  tax 

3.  Add  $3.00  handling  charge,  plus  UPS  shipping  charge 

4.  Prices  are  subject  to  change  without  notice 
IBM  PC/XT,  AT  are  the  registered  trademark  of  International  Business  Machine  Corp. 


VISA 


MS  DOS  3.3  WITH  GW  BASIC  FOR  ONLY  $79  WITH  PURCHASE  OF  ANY  SYSTEM! 

MAY  COMPUTERS  SI7S7"’ 

«ETA.LHOUKS 

Stanton,  CA  90680 
FAX:  (714)  897-9173 
TLX:  3720117  MAY 


MON.-FRI.  9:00AM  - 6:00PM 
SAT.&  SUN.  10:00AM  - 4:00PM 
(714)  897-1562 


ONE 

YEAR 

WARRANTY 

ON  PARTS  & LABOR 


h I K S I 1 n O K s 


>- 


Pipeline 


TOP  TEN  SELLERS 


(A  5-week  history) 


I PC  Tools  Deluxe 

I Central  Point  Software 


I Carbon  Copy  Plus 

I Meridian  Technology  Inc. 


I dBASE  III  Plus  1.1 

I Ashton-Tate  Corp. 


here  are  lots  of  changes  re- 
flected in  this  issue’s  Top 
Ten  Sellers  list,  including  the 
way  the  numbers  are  compiled. 

In  order  to  get  the  most  accu- 
rate list  possible,  we're  adding 
sales  figures  from  PC  Connec- 
tion. the  Marlow,  New 
Hampshire-based  mail- 
order house.  Al- 
though the  origi- 
nal source  of 


Lotus  1 •2*3  2.01 

Lotus  Development  Corp. 


Copy  li  PC  4.01 

Central  Point  Software 


our  sales  results.  Ingram  Soft- 
ware of  Buffalo,  New  York,  is 
probably  the  largest  distributor 
of  software  in  the  United  Stales, 
its  sales  don't  always  tell  the 
whole  story.  With  the  addition 
of  PC  Connection,  one  of  the 
largest  mail-order  houses  in  the 
country.  Pipeline's  Top  Ten 
Sellers  will  be  even  more  repre- 
sentative. 

We  selected  PC  Connection 
to  contribute  to  the  list  based  on 
its  high  level  of  sales  (more  than 
$100  million  annually)  and  its 
broad  inventory  of  popular  soft- 
ware. The  Top  Ten  Sellers  will 

now  be  a combination  of 
sales  tallies  from  both 


Sideways  3.2 

Funk  Software  Inc. 


IN  PERSPECTIVE 


The  Top  Ten  Sellers  list  ranks  PC 
business  programs  according  to  their 
sales  performance  in  the  last  week  of  a 5- 
week  period.  It  also  tracks  programs'  rank- 
ings (reading  left  to  right)  from  May  2 through 
June  4.  A 5-week  history  is  charted  to  give  a sense 
ofa  program’s  sales  strength  overtime.  Dramatic  shifts 
in  a particular  program’s  ranking  may  be  the  result  of  sales 
promotions  conducted  by  individual  retailers.  Seasonal  factors, 
such  as  end-of-year-budget  purchase  decisions,  can  also  play  a 
large  role  in  the  performance  of  a particular  program  in  any  period. 
More  than  1 2.000  individual  locations  contribute  to  the  list. 


Sales  information  compiled  by  Ingram  Software  Inc.  and  PC  Connection  Inc. 


Peachtree  Complete  II 

Peachtree  Software  Inc. 


Harvard  Graphics  2.1 

Software  Publishing  Corp. 


I The  Norton  Utilities 
I Advanced  Edition 

Peter  Norton  Computing 

Rankings  are  based 
on  net  sales  by  unit; 
returns  are  sub- 
tracted from  gross 
sales. 


Do  you  use  or  have  you  selected  for  your 
company  a desktop  publishing  program? 


When  we  checked  into  desktop  publishing  use,  we 
found  that  popular  assumptions  are  accurate: 
PageMaker  and  Ventura  Publisher  are  dividing 
the  largest  part  of  the  maiicet,  and  standard  o^ice 
(nojects,  like  newsletters  and  brochures,  are  the 
main  tasks. 

For  those  who  still  think  desktop  publishing  is 
a fad,  consider  this:  of  the  4 1 percent  who  said  they 
don't  currently  use  a desktop  publishing  program, 
59  percent  said  they  planned  to  get  one.  The  survey 
polled  921  callers  to  PC  Magazine's  two  elec- 
tnmic  bulletin  boards,  PC  IRS  and  PC  MagNet. 


I I V» 
I I No 
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Gazelle 
Microsystems 
says  it's  manufacturing 
gallium-arsenide  PAL  chips 
that  can  be  used  in  PCs. 


The  rep)ercussions  of  the  delay 
in  shipment  of  Lotus  1‘2-J.  Re- 
lease 3.0.  are  starting  to  be  seen. 
According  to  last  year's  plan. 
Release  3.0  would  have  been  out 
by  now.  but  instead  Lotus  is 
hoping  that  Santa  Claus  will 
bring  good  news.  Recent  rumors 
of  an  interim  version.  Release 
2.5.  haven’t  helped  end  buyers’ 
doubts,  cither. 

Release  2.5  is  said  to  include 
some  of  the  features  that  Lotus  is 
now  trying  to  cram  into  Relea.se 
3.0  (such  as  Undo),  but  it  would 
require  less  computing  power 
and  so  would  be  more  appealing 
to  XT  owners  than  Release  3.0. 
Right  now.  Release  3.0  code  is 
too  big  to  run  within  DOS's 
640K  limit.  Lotus  programmers 
are  experimenting  with  over- 
lays and  optimization  to  make  it 
work  without  losing  features, 
but  from  all  indications,  Reiea.se 
3.0  looks  like  a program  that 
needs  OS/2  to  run  at  top  speed- 
and  that’s  not  Lotus's  intention. 

Quicken.  Version  2.0.  the 
$50  checkbook  manager,  took 
over  the  number-one  spot  with 
surprisingly  strong  sales.  Also 
doing  wcW,  Copy  If  PC.  Version 
5.0.  rode  into  the  TopTen  on  the 
strength  of  a new  release  that 
overrides  some  of  the  more  re- 
cent copy-protection  schemes. 

Steady  work  continues  be- 


hind the  scenes  on  the  cloning  of 
the  Micro  Channel,  but  much  of 
the  effort  is  now  at  the  bargain- 
ing table.  Dell  Computer  has 
agreed  to  pay  IBM  a percentage 
on  all  of  its  PCs  sold—Micro 
Channel  and  PC  bus-from  now 
on.  IBM  will  receive  about  3 
percent  of  Dell's  net  sales  on  all 
machines,  with  an  additional 
pxjrcentage  on  Micro  Channels 
when  they’re  released.  It's  a 
major  concession  from  Dell 
(formerly  PC's  Limited),  but 
IBM  had  been  asking  for  royal- 
ties on  all  PCs  sold  in  the  past,  so 
perhaps  Dell  believes  it  was  able 
to  cut  a better  deal  by  settling 
before  its  competitors.  Dell's 
probably  hoping  to  gain  access 
to  IBM  re.search.  although  IBM 
has  stated  that  the  royalty  pay- 
ments do  not  entitle  licensees  to 
receive  help  in  producing  Micro 


Channel  components. 

Kaypro  is  now  testing  its 
own  PS/2  clone,  based  on  Chips 
and  Technologies’  PS/2  chip 
set.  and  the  company  was  just 
.silting  down  with  a team  of  IBM 
negotiators  as  this  issue  went  to 
press. 

Does  it  seem  that  every  PC 
maker,  from  AST  to  Zenith,  is 
eager  to  please  only  the  top- 
spending  power  users?  Thai’s 
just  fine  with  Tandy,  which  sold 
about  650.0(X)  computers  in 
1987.  It’s  made  some  brief  in- 
roads into  the  high  end  but  plans 
to  keep  a tight  grip  on  sales  of 
low-cost  computers.  Its  latest 
innovation  is  selling  the 
lOOOSX  through  Wal-Mart 
stores.  Can  7- 1 1 stores  be  far 
behind? 

Gallium-arsenide  chips 
have  been  touted  as  the  next 


breakthrough  for  computing. 
Integrated  circuits  made  from 
the  compound  can  process  in- 
formation far  faster  than  silicon 
chips,  but  until  now  they 
couldn't  be  used  in  the  same 
components  with  silicon  chips 
unless  there  was  a costly  inter- 
face. Gazelle  Microsystems  of 
Santa  Clara.  Calif.,  says  it’s 
solved  the  problem  and  is  about 
to  start  manufacturing  gallium- 
arsenide  PALs  (programmable 
array  logic  chips)  that  can  be 
used  in  PCs. 

Gazelle’s  chip  (the 
GA22V10)  mimics  silicon  at 
the  I/O  level  but  runs  at  the 
speed  of  gallium-arsenide  in- 
ternally. The  resulting  perform- 
ance boost  could  allow  386  PCs 
to  be  designed  for  speeds  of  25 
MHz  and  faster,  without  wait 
states.  Current  silicon  logic 
chips  can’t  maintain  that  level 
(Compaq  and  IBM  are  using 
hardware  caches  in  their  25- 
MHz  386s  to  help  with  through- 
put). 

Although  Gazelle’s  pat- 
ented chips  will  cost  twice  what 
a comparable  silicon  PAL 
would,  at  $.55  apiece  they're 
still  cheap  enough  to  find  broad 
acceptance  by  system  design- 
ers. You  could  see  them  in  a PC 
by  early  next  year. 

—Gus  Venditto 


Which  desktop  publishing  program 
do  you  use? 


What  kinds  of  projects  do  you  use 
desktop  publishing  software  for? 


2% 


□ 

□ 

□ 

□ 

□ 


GEM  Publisher 
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I I Newsletters 

1 I Presentations 

j I Brochures,  fliers 

I I Manuals 

I I Other 

I I Books 


SHUm  BUSIMBS  PEOPLE 
aWNOE  NAUB  OFTEN. 


Amazing.  Salesmen  get  rid  of  “Dear 
Customers;”  and  sales  skyrocket  A swimmirw 
pool  tycoon  pulls  the  plug  on  “Dear  Investors: 
and  liquidity  goes  up.  People  everywhere 
easily  personalize  business  form  letters  by 
changing  names  and  other  information  with 
Q&  A software.  They  tell  us  it’s  because 
customers  like  to  be  addressed  that 
way.  But  we  know  why  they 
do  It,  really. 

Sales.  And  why 
not  That’s  plain  old 
smart  business.  Becaui 
with  just  two  keystrokes 
on  a personal  computer,* 

Q&  A turns  ordinary  form 
letters  into  supersalesmen. 

It  adds  personal  information 
to  ten,  hundreds,  even  thou- 
sands of  letters  at  once.  All  so 
easily,  you  can  mail  monthly, 
weekly,  or  for  a bigger  bonus, 
even  once  a day. 

The  secret?  Q&  A is  the  #1 
rated  word  processor  and  file  man- 
ager.t  It’s  powerful  and  easy.  So  in 
minutes  a client  list  becomes  a hard 
working  customer  database.  And  sales 
letters  look  so  professional,  they’ll  bring 
tears  to  the  eyes  of  a typesetter. 

Use  Q&  A for  everything  you  type  or 
file ...  tax  records,  propels,  reports,  inven- 
toty,  invoicing,  expenses,  and  more.  It  even 
prints  envelopes  automatically  and  comes  all 
set  up  for  the  most  popular  m^ing  labels.  All 
you  do  is  hit  two  keys.  And  get  ready  to  lick 
the  stamps. 

Whether  you  work  alone,  or  need  multi- 
user databases  on  networks,  Q&  A can  easily 
turn  your  sales  letters 
into  ^es.  Which  means, 
while  Q&  A is  changing 
names  and  printing 
letters,  you’ll  be  pnnting 
money. 

FREE  Demo  Disk, 

CalKSOO)  888-0886 
Ext.437P. 


Merge  lists  and  letters  for 
personalized  mailings 
with  just  tu/o  keystrokes. 


Easily  add  a personal 
touA  to  form  letters 
with  information  taken 
fromyourQ&A  customer 
database. 


wportunity  lo  serve  el 


P.S.  ^records  show  you  couMtrekmLL 


The  tjl  File  Manager  and  til  Word  Processor. 


Editor's  Choice 

Add  up  to  nine  different 
fonts  to  give  letters  a type- 
set appearance. 


Ittclude  specific  information 
(like  last  product  ordered), 
to  increase  repeat  business. 


C\lFK  / A IBM  PC/XT/AT;  PS/2oramP0Hbk  pentmaleomptUtr.  ■fSofUean  Digat  ft!  FiU  Mancgfr  86,88:  Easy  ToVs€ 

T 1 |\/|A\|\  I l"l.  - WordPncasor87,  tHhUtmlHlFiUManaa«r/VnrdPrv€t$»cir8a:lnfoWoridikiakes1mtmteveTgit<em<9.QB7:^MaaaiineEditor\ 
■▼■r  «■  '«  ■ *^^'^cltoict87.a8.Suaestftl&t.S349.QAAZbemnmtntt<4lSi964  44iofbrSe9S5mpera4*instrwi¥ms.<iAAuctnd€markofSrm«nl 
Ccrpontkm.  Other  brands  and  pmductsanlndtmaTia^tkaTmpKtivtkoUmClSSSSymMiUtt.  10201  Tom  Avnme.  Cup^im  CA  9S0I4.  (408> 253-9600.  **BtiyQ^A 
behoern  A/I/HA and  10/3 1 /8H.  gel  Ik*  100.000 sjmoiiym  Mimljitia  Tk^unuFREE.  SeeampommQAcA  padiage^compUltdttaUs. 
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I-  I K S T LOOKS 


La^iTORQ:  A Laser-Smart  Prmt 
Buffer,  and  Not  a Ntwte  Too  Soon 


HANDS  ON 


BY  EDWARD  MENDELSON 
When  you  bought  your  laser 
printer,  you  may  have  expected 
to  keep  using  the  software  print 
spooler  you  were  using  with 
your  dot  matrix  or  daisy  wheel 
printer.  You  used  a spooler  (or 
buffer)  because  it  let  you  get 
back  to  work  quickly  while  the 
buffer  sat  in  your  computer's 
memory  and  fed  text  to  your 
slow-moving  printer.  You  ex- 
pected a laser  to  give  you  even 
faster  printing — and  were  prob- 
ably surprised  to  see  your  trusty 
print  spooler  actually  cause 
your  laser  printer  to  slow  down 
and  get  in  the  way  of  your  appli- 
cations. Spoolers  aren't  sup- 
posed to  work  this  way,  but 
most  software  spoolers  aren't 
designed  to  work  with  lasers. 

LaserTools  Corp.’s  $99 
LaserTORQ  lets  you  print  with 
a LaserJet  or  PostScript  printer 
at  the  speed  your  old  spooler 
should  have  given  you  but 
didn't.  This  package  will  trans- 
form even  slow-printing 
desktop  publishing  programs 
Into  speed  demons. 

LaserTORQ  managed  sig- 


nificant speed  improvements 
with  every  program  I tried.  A 
one-page  Microsoft  Windows 
file  with  four  downloaded  fonts 
can  take  3 agonizing  minutes  to 
send  to  the  printer  with  Win- 
dows' built-in  spooler.  The 
same  file  transmits  in  30  sec- 
onds with  LaserTORQ. 

With  Microsoft  Word, 
LaserTORQ  typically  cuts  the 
time  it  takes  to  feed  a document 
to  the  printer  in  half.  Even  ap- 
plications like  WordPerfect  that 
include  respectable  built-in 


spoolers  gain  precious  seconds. 

The  program  gets  its  speed 
from  its  ingenious  interaction 
with  the  parallel  printer  port. 
LaserTORQ  saves  computer 
time  by  sending  data  to  the  port 
only  when  the  port  is  ready  to 
receive  it.  The  parallel  ports  on 
the  very  earliest  IBM  PCs  can’t 
generate  the  information 
LaserTORQ  needs  for  this  oper- 
ation, so  LaserTools  sells  a $15 
hardware  adapter  that  solves  the 
problem.  LaserTORQ  can  also 
work  with  serial  ports,  but  it 


Isaffer  Port  i PpiKtep  Port  Printer  Speci«l  Ciit 


t.  1,  «,  or  * to  kighlisht  option.  EHTER  to  select.  CSC  to  Wckep.  PI  for  kelp. 


LaserTORQ  lets  you  set  up  your  spooler  in  conventional,  expanded,  or  extended  mem- 
ory, or  on  hard  disk.  The  program  can  poll  your  machine  for  available  resources. 


F A C T 
FILE 


LaserTORQ 
LaserTools  Corp. 

3025  Buena  Vista  Way 
Berkeley.  CA  94708 
(H(X))  346-1353 
(415)843-2234 
List  Price:  S99 
Requires:  I9K  RAM.  HP- 
eompaliblc  or  PostScript  laser 
printer.  DOS  2.0orlater. 

In  Short:  The  best  print  buffer 
for  lasers.  Not  copy  protected. 
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won’t  give  them  the  speed  infu- 
sion you  get  with  a parallel  port. 

LaserTORQ  occupies  less 
than  20K  of  DOS  memory.  You 
can  install  a buffer  of  any  size  in 
EMS  or  extended  memory  or, 
for  massive  print  jobs,  on-disk. 
You  can  install  the  buffer  in 
DOS  memory  if  you  don’t  have 
EMS  or  extended  memory,  but 
this  reduces  the  memory  avail- 
able for  applications. 

LaserTools  also  sells  7'OJ?0, 
a $79  buffer  for  dot  matrix  and 
daisy  wheel  printers.  This  is  a 
stripped-down  version  of 
LaserTORQ,  without  the  spe- 
cial optimization  for  laser  print- 
ers. Both  programs  are  lean, 
fast,  and  indispensable.  [IS 


Forget-Me-Not  UtiHty  Puts  Your 
PC  to  Work  When  You’re  atPby 


HANDS  ON 


BY  DONALD  B.  TRIVETTE 
You  may  forget,  but  your  com- 
puter won’t — not  if  it’s  running 
Forget-Me-Not,  the  latest  in 
calendar/reminder  software. 
Besides  reminding  you  of  im- 
portant duties  and  appoint- 
ments, Forget-Me-Not's  time- 
release  mechanism  can  execute 
any  DOS  command  while 
you’re  away  from  your  PC. 

Forget-Me-Not  monitors 
your  computer's  clock  and 
keeps  a file  in  which  it  stores 


your  messages.  When  it  sees 
that  you  need  to  be  reminded  of 
something,  it  pops  up  a window 
on  the  screen  with  a message. 

The  package  goes  beyond 
simple  reminders,  however,  by 
allowing  a mixture  of  messages 
and  DOS  commands  in  your 
message  file.  Thus  your  PC  can 
initiate  backups  at  4:30  in  the 
morning  or  call  another  comput- 
er and  download  files  while 
you’re  away. 

Naturally,  FMN  works  only 
when  the  computer  is  on,  so  you 
must  leave  it  running  or  connect 
it  to  an  appliance  timer  if  you 


want  to  program  it  for  unattend- 
ed operations. 

FMN  lets  you  change  virtu- 
ally every  aspect  of  its  operation 
by  changing  the  contents  of  two 
files — the  configuration  file  and 
the  template  file.  The  configu- 
ration file  sets  colors,  window 
location,  and  a dozen  other  pa- 
rameters. The  template  file  es- 
tablishes default  values  fof  dif- 
ferent message  types. 

Forget-Me-Not  uses  about 
30K  for  its  memory-resident 
code.  The  current  version  can’t 
make  use  of  expanded/extended 
memory,  but  the  developer 


^ H F A C T 
FILE 


Forget-Me-.\ol 

Sterling  Ca.stle 

702  Washington  St. .#175 

Marina  del  Rey.CA  90292 

(800)722-7853 

List  Price:  S 79.95 

Requires:  3I)K  RAM.  DOS  2.0 

or  later. 

In  Short:  A calendar/reminder 
program  that  allows  unattended 
execution  of  DOS  commands. 
Not  copy  protected. 
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promises  that  feature  in  the  next 
version.  The  package  supports 
both  file  server  and  fully  distrib- 
uted local  area  networks.  [iS 
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aSTMICRO 


Microsoft  QuickC^^, 

The  best  reason  to  go  to  C. 

Microsoft  QuickC  is  u pow- 
erful step  intoC  programming. 
It  compiles  at  the  hla/ing  speed 
of  l().f)0() lines perminute.  Its 
full-featured  debugger  lets  you 
animate,  singles  step,  and 
watch  the  value  of  variables 
change  as  you  execute. 

And  its  seamlessly  inte- 
grated environment  means 
you  can  edit,  use  the  in-mem- 
ory  MAKE  uilility.  compile,  debug  and  execute  your 
program  without  switching  between  tools. 

Its  everything  you  need  to  make  your  program  run 
at  top  speed. 

New  QuickC  from  Microsoft. 


LIST  ^9 
f/^STMICRO: 


SPECIALS 


Q&A  by  Symantec 

Voted  PC  Magazine  Editor's  Choice  and  PC 
World's  Best  Buy.  Q&A  is  truly  the  standard  for 
easy  to  use  data  manage- 
ment. Its  natural  language 
interface  makes  you  pro- 
ductive faster.  Version 
.^.0  improves  on  perfec- 
tion wiih  greater  speed, 
expanded  lookup  capa- 
bilities. optional  network 
capabiltics.  and  enhance- 
ments to  the  built-in  word 
processor. 


LIST  ^299 
M.^rMICRO: 


*179 


PC  Tools  Deluxe 


LIST  ^79.95 
FASTMICRO: 


Take  the  best  of  X-TREE.  NORTON  and 
SIDEKICK  and  put  them  into  a single,  op- 
tionally resident  program  and  you  have  PC 
T(K)1s.  Includes  file  undelete,  accidental 
format  protection,  disk  optimization,  disk 
cache,  a resident  text  editor  and  more.  No 
wonder  PC  Tools  is  a two  lime  PC  Magazine 
Editor’s  Choice. 


Database 


LIST 

FAST 

Clipper 

699 

359 

DataBase 

600 

359 

dBase  111+ 

699 

359 

dBXL  Diamond 

199 

109 

Foxbase  Plus 

395 

189 

Paradox 

725 

419 

Quartz 

795 

449 

RapidFile 

295 

169 

Rbase  for  DOS 

700 

419 

Reflex 

150 

84 

Q&A 

349 

179 

Desktop  Publishing 

Byline 

295 

175 

GEM  Desktop  Pub. 

299 

169 

Pagemaker  3.0 

795 

Call 

PFSiFIrst  Publisher 

99 

55 

Publisher's  Paintbrush 

285 

149 

Ventura 

895 

459 

Financial 

Bedford  Integr.  Acet. 

249 

149 

BPI 

Call 

Computer  Associates 

Call 

DAC  3.0 

99 

57 

DAC  P/R  3.0 

99 

57 

Dollars  & Sense 

179 

99 

In-House  Accountant 

99 

59 

Managing  Your  Money 

199 

117 

Peachtree  Complete 

199 

149 

Timesllps  III 

200 

119 

Graphics 

Boeing  Graph 

395 

199 

Deluxe  Paint  II 

105 

67 

Draw  Applause 

495 

269 

Freelance  Plus 

495 

299 

GEM  Draw  Plus 

299 

165 

Generic  CADD 

99 

57 

Harvard  Graphics 

495 

Call 

PrintMasler  Plus 

60 

30 

SOFTWARE 


Integrated 


LIST 

FAST 

Enable 

First  Choice 

149 

77 

Smart  System 

895 

427 

W/orks 

199 

117 

Windows 

99 

59 

Windows  386 

195 

117 

WordPertecI  Exec. 

249 

117 

Mice 

Logitech  C7  Serial/Bus 

119 

67 

Logitech  HIRes 

150 

85 

Logitech  W Paint 

150 

85 

Microsoft  Serial/Bus 

150 

97 

Microsoft  W/  Windows 

200 

129 

PC  Mouse 

149 

89 

Power  Protection 

Curtis  Ruby  Plus 

115 

59 

Datasheild  85 

90 

50 

Datasheild  100 

99 

57 

Masterpeice 

Call 

Programming 

Macro  Assembler 

150 

89 

Norton  Guides 

100 

58 

Turbo  Basic 

99 

58 

Turbo  C 

99 

58 

Turbo  Pascal 

99 

58 

Quick  Basic 

99 

59 

Quick  C 

99 

59 

Spreadsheets 

Excel 

495 

Call 

Lotus 

495 

Call 

Lucid  3D 

99 

59 

PFS:  Pro  Plan 

99 

51 

Plan  Perfect 

395 

189 

Quattro 

248 

119 

Worksheet  Unities 

100 

59 

Utilities 


LIST 

FAST 

CoreFast 

149 

87 

Desklink 

170 

95 

Desqview 

130 

73 

Formtool 

95 

54 

HQT 

179 

99 

Laplink 

130 

75 

Norton  Advanced 

149 

74 

PC  Tools  Deluxe 

80 

36 

Relay  Gold 

250 

139 

Sidekick  Plus 

195 

119 

XTree 

70 

34 

Word  Processors 

4Word 

100 

55 

Easy  Extra 

99 

50 

GEM  First  Word  Plus 

199 

117 

Manuscript 

495 

Call 

Multimate  Adv.  II 

565 

247 

Professional  Write 

199 

105 

Rightwriler 

95 

49 

Sprint 

195 

129 

Q&A  Write 

199 

119 

Webster's  Writer 

100 

59 

Word 

450 

Call 

Word  Perfect 

495 

Call 

Word  Perfect  Library 

129 

59 

WordStar 

350 

Call 

Call  On  Non-Listed  Items 

Tf^R.M.S:  NoCharge for VIsaor MasterCard.  Ship- 

ping Charge:  V/i  (Min.  S4).  Product  warranties  & 
claims  are  handled  by  manufacturer.  All  returns  are 
subject  to  I.SC^  resuxrking  fee.  call  for  RA  number. 
cod's  add  restrictions  apply.  Personal/com- 
pany checks  delay  shipping.  Compatibility  not 
guaranteed.  Prices/availabhty  subject  to  change. 
AZ  orders  add  6.5*^  lax.  7'A.S7MlCRO  is  a service 
of  Computer  .Systems  Center.  Inc. 

For  your  protection,  we  cheek  for  stolen  credit 
cards. 

Mailing  Addres.s: 

.t4l.5  S.  McCliniock  Dr..  Tempe.  AZ  85282 
Order  Processing/Technical  Q*.s: 
h02-417-8tj75 


ORDER  LINE: 

1 -800-441  -FAST 


NEC  P2200 


of  low- 
ing with  24-wire  print 


NEC's  80  column 
P2200  printer 
breaks  the  boudaries 
cost  dot  matrix  print- 
quality.  multiple  built- 


in  paper  handling  features,  and  six  built-in  type- 
style  families  capable  of  up  to  128  font  vari- 
ations. It  operates  at  170  cps  in  draft  mode  and 
55  cps  in  letter  quality  mode  and  has  360x360 
dots  per  inch  character  resolution,  sharp  enough 
for  even  the  most  important  reports. 


LIST  *569 
M5TMICRO: 


*359 


SPECIALS 


Amdek  310A 

This  amber  TTL  high 
resolution  mono- 
chrome monitor  has 
been  a top  seller  ever 
since  it  was  intro- 
duced. It  has  a anti- 
glare screen  across  its 
12"  display.  Its  fully  compatible  with  standard 
Hercules  type  monochrome  graphic  cards.  Our 
buyers  have  outdone  themselves  to  bring  this 
mtxiel  to  you  at  an  exceptionally  low  price. 


LIST  *230 
FAST^ICRO: 


*69 


Samsung  S300 

This  PC/XT  compatible 
computer  from  Samsung 
gives  you  the  benefits  of  a 
clone  without  the  risk.  It 
comes  with  5 1 2K  of  mem- 
ory. a 360K  drive,  parallel 
and  serial  ports,  an  84 
key  keyboard  and  a 
monochrome 
graphic  card. 

It  runs  at  4.77 
& 8mhz.  has  6. 
expansion  slots  and  includes  MS- 
OOS  3.21  & GW  Basic.  Monitor  not  in- 
cluded. 


LIST  *899 
MSTMICRO: 


*619 


PRINTERS 


citizen 

LIST 

FAST 

120D 

229 

149 

180D 

259 

169 

MSP  Series 

Call 

Tribute  124 

699 

449 

Tribute  224 

949 

599 

Epson 

Call 

Fujitsu 

DL3400 

995 

549 

NEC 

P2200 

569 

359 

P5200 

799 

Call 

P5300 

1049 

Call 

P5XL 

1295 

Call 

LC890 

4799 

Call 

Okidata 

182  Plus 

319 

229 

292 

539 

359 

320 

499 

339 

390 

699 

469 

393 

1399 

939 

Laserline  6 

1795 

1299 

Panasonic 

KXP1080i-2 

299 

169 

KXP1091i-2 

329 

195 

KXP1595 

749 

Call 

KXP1524 

949 

Call 

Star 

NX1000 

289 

179 

NX2400 

499 

339 

NB2410 

699 

449 

Toshiba 

P321SL 

749 

497 

P341SL 

999 

655 

P351SX 

1499 

939 

BOARDS 

AST 

Call 

ATI 

VIP  VGA 

449 

259 

Everex 

1200B  Int  Modem 

149 

73 

2400B  Int  Modem 

249 

149 

EGA  640x480 

199 

139 

HARDWARE 


Genoa 

LIST 

FAST 

Super  EGA  Hi-Res+ 

399 

179 

Super  VGA  Hi-Res 

Hercules 

Call 

Graphic  Card  + 

VGA 

299 

173 

399 

249 

Intel 

8087-2 

250 

149 

80287-8 

410 

249 

80287-10 

480 

287 

Above  Board  286 

645 

359 

Inboard  386  1 mb 

Orchid 

995 

749 

Designer  VGA 

445 

269 

Tiny  Turbo  286 

445 

269 

Twin  Turbo  12mhz 
Paradise 

645 

379 

Basic  EGA 

199 

119 

Autoswitch  480 

349 

149 

VGA  Plus 

399 

235 

5 Pack  OK 

Prometheus 

129 

59 

Promodem  1200B 

119 

75 

Promodem  2400B 

199 

119 

Promodem  2400G 

Std.  Microsystems 

249 

159 

PC1 10 

295 

149 

PC210 

The  Complete  PC 

335 

199 

Answering  Machine 

349 

219 

Complete  FAX 

Hand  banner 

499 

249 

319 

159 

Video  7 

Vega  Deluxe 

379 

179 

Vega  VGA 

499 

259 

LAPTOPS 

NEC 

Multlspeed 

1995 

1099 

Multispeed  EL  II 

2295 

1449 

Multispeed  HD 

3695 

2295 

Sharp 

Call 

Samsung 

Call 

Toshiba 

LIST 

FAST] 

T1000 

1149 

769 

T1200F 

2399 

Call 

T1200H 

3499 

Call 

T31 00/20 

4699 

2995 

T3200 

5799 

3695 

T5100 

7499 

Call 

Zenith 

Call 

DISK  DRIVES 

Fuiitsu 

360K  Floppy 

720K  3.5'^Floppy 

1 ,2MB  5.25"  Roppy 

119 

149 

77 

87 

149 

87 

Miniscribe 

40MB  AT#3650 

Seagate 

20MB  XT  Kit  #225 

499 

319 

599 

267 

30MB  XT  Kit  #238 

699 

287 

30MB  AT  #138 

599 

339 

40MB  AT  #251 

899 

349 

MONITORS 

Amdek 

1280 

999 

669 

31 OA  Limited  Offer! 

230 

69 

722  EGA 

799 

439 

732  VGA 

625 

399 

Magnavox 

Mislubishi 

Call 

1409  RGB 

399 

259 

1410  EGA 

599 

399 

Diamond  Scan 

NEC 

799 

485 

Multisync  II 

899 

575 

Multisync  GS 

Princeton 

279 

189 

Maxi  5 

389 

189 

Utitrasync 

Sony 

849 

479 

1302  Multiscan 

995 

659 

1303  Multiscan 

825 

499 

Thomson 

Call 

Zenith  1490 

999 

599 

Call  On  Non-Llsted  Items 
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Freedom  H/kidem:  4,800bps  with 
Error  Detection,  Ho  Wires  Attached 


HANDS  ON 


BY  FRANK  J.  DERFLER,  JR. 
The  Freedom  Modem  makes 
data  communication  possible  in 
those  instances  when  phone 
lines  just  won't  do. 

Based  on  packet  radio  tech- 
nology— developed  by  the  De- 
partment of  Defense  for  linking 
backpack  and  mobile  computer- 
ized systems — the  Freedom 
Modem  lets  up  to  100  stations 


Packet  radio 
data  transmission 
(distances  up 
to  5 miles) 

Antenna 


4,800-bps 
modem 
RF  shield 
RF  transmitter/ 
receiver 


transmit  data  on  a single  radio 
frequency . 

You  don’t  need  expensive 
antenna  towers  to  use  the  Free- 
dom Modem,  and  you  don't 
need  to  subscribe  to  a cellular 
telephone  service.  You  do  need 
an  FCC  license,  however. 

The  maximum  range  of  the 
Freedom  Modem  is  only  about  5 
miles.  Within  that  range,  you 
can  exchange  data  at  up  to  4.800 
bits  per  second  without  inter- 
connecting wires. 

The  Freedom  Modem  is  only 
slightly  larger  than  the  Hayes 
modem  and  weighs  2 pounds.  It 
has  an  R!>-23JC’c 
an  antenna  conned^  on  the" 
back.  You  can  use  the  antenna 
as  an  18-inch  whip  on  the  back 
of  the  unit  for  real  portability  or 
as  an  84-inch  outdoor  antenna 
connected  with  coaxial  cable  for 
maximum  distance.  You  can 
operate  the  modem  from  a 12- 
volt  battery. 

A processor  converts  the 
data  Stream  from  your  PC  into 
packets  up  to  1 ,010  bytes  long. 
If  the  radio  channel  is  free,  it 
transmits  the  packet  with  the  ad- 
dress of  the  station  it  is  destined 
for.  Each  packet  includes  error- 
detection  information,  and  bad 
packets  are  retransmitted  upon 
request. 


Because  the  Freedom  Mo- 
dem is  a complex  device,  it  re- 
quires a little  programming.  It 
can  save  its  setup  configuration, 
but  you  will  want  to  create  a 
script  in  your  communications 
program  to  initialize  the  modem 
for  the  right  address  and  com- 
munications parameters. 

The  packet  transmission 
scheme  is  half-duplex.  Unlike 
typical  telephone  modems,  only 
one  station  transmits  at  a time 
and  it  can  take  several  seconds 
to  get  a response.  This  half-du- 
plex scheme  works  fine  when 
you  want  to  send  data  in  one  di- 
tf  can  wait  for  an  ac- 
knowTed^gment. 

However,  typical  binary 
file-transfer  protocols  used  in 
PC  software  expect  a full-du- 
plex channel.  You’ll  need  soft- 
ware with  a “sliding-window" 
acknowledgment  feature  to  han- 
dle binary  transfers  over  these 
modems. 

While  the  error  checking 
done  by  these  modems  ensures 
that  every  character  is  good,  in  a 
noisy  or  busy  system  the 
throughput  can  slow  consider- 
ably— a packet  might  take  sev- 
eral seconds  to  get  through. 

Considering  the  flexibility 
the.se  systems  provide,  these  are 
small  limitations. 


iUH  fact 
sKs  FILE 


Freedom  Modem 
Commercial  Resources 
Communications 
400  S.  Main  St. 

Naperville,  IL60S40 
(312)  357-1800 
List  Price:  $1,850 
In  Short:  A packet  radio  trans- 
ceiver that  offers  wireless  data 
transmission  over  several  miles 
at  speeds  up  to  4,800  bits  per 
second. 
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A Behind-tiwScenes  Look  at  OS/2 


BY  SALVATORE  P. 
RlCCIARDl 

Software  developers  spend 
most  of  their  time  developing 
software.  Occasionally  there's  a 
break  for  meals  or  sleep.  All  re- 
maining time  is  spent  reading 
programming  books. 

With  so  little  time  to  devote 
to  reading,  selectivity  quickly 
becomes  important.  Inside 
OS/2,  by  Gordon  Letwin,  rales 
as  a must-read  for  programmers 
or  anyone  else  interested  in  the 
de.sign  of  OS/2.  Letwin  is  Mi- 
crosoft's chief  architect  of  sys- 


tems software  and  the  leader  of 
Microsoft's  OS/2  design  team. 

This  is  not  an  OS/2  reference 
guide.  Rather,  it  is  a book  on 
theory  and  design.  It  provides  a 
clear  discussion  of  the  major 
components  of  Microsoft's 
OS/2  operating  system  and  how 
they  interrelate. 

Letwin  divides  the  discus- 
sion into  three  major  sections. 
“The  Project”  describes  the 
history  of  MS-DOS  and  the 
goats  and  issues  involved  in  the 
design  of  OS/2,  included  is  a 
chapter  on  “The  OS/2  Reli- 
gion." in  which  Letwin  de- 
scribes the  four  major  architec- 
tural goals  of  OS/2 — maximum 


flexibility,  a stable  environ- 
ment. localization  of  errors,  and 
the  software  tools  approach. 

Part  2,  “The  Architecture,” 
Includes  17  chapters  discussing 
each  of  OS/2’s  major  compo- 
nents from  a designer's  perspec- 
tive. 

In  the  final  section,  “The 
Future,”  Mr.  Letwin  discusses 
future  goals  for  later  releases  of 
OS/2,  including  an  enhanced 
file  .system  and  support  for  larg- 
er harddisks. 

The  author  has  obviously  ex- 
pended a great  deal  of  effort  to 
make  a highly  technical  subject 
understandable.  If  you're  a soft- 
ware developer  with  an  interest 


F A C T 
M F I L E 


Inside  OSI2,  by  Gordon  Letwin 
Microsoft  Press 
16011  NE  36th  Way 
Box  97017 

Redmond.  WA  98073-9717 
(206)882-8080 
ISBN:  1-55615-1 17-9 
List  Price:  $19.95 
In  Short:  A revealing  look  at 
OS/2  by  the  leader  of  Micro- 
soft’s OS/2  design  team. 
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in  OS/2,  or  if  you  have  an  inter- 
est in  operating  system  design, 
buy  this  book.  ilS 
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Introdudng  Quicken*  Version  2— 
absolutely  the  fastest,  easiest  way  to 
write  checks,  keep  financial  records, 
track  income  and  expenses,  budget, 
and  manage  your  cash  flow.  It’s  ideal  for 
business  and  personal  use. 


Now,  Finish  Financial 
Chores  in  Seconds. 

Quicken  completes  your  financial  work 
5 to  8 times  faster  than  ever  before: 

■ Analyze  budget  vs.  actual  expenses  by 
month  for  12  months:  4 seconds 

■ Look  up  a check  you  wrote  1000  checks 
ago:  1 second 

■ Write  and  print  20  checks  and  update  all 
records:  3 minutes 

■ Compile  an  itemized  list  of  tax  deduc- 
tions for  the  year:  3 seconds 

How  can  it  be  so  fast?  Quicken  uses 
indexed  files  and  speed-optimized  C and 
assembler  code  — the  very  latest  in 
high-speed  technology. 


So  Automatic,  It  Eliminates  Work. 
Quicken’s  fully  automatic  “maaos” 
eliminate  repetitious  clerical  work.  Maaos 


Quicken  rememben  the  bills  you  forget. 


remember  your  bills,  print  your  checks, 
and  update  all  records  automatically.  All 
you  do  is  sign  the  checks. 


In  fact.  Quicken  is  so  automatic  it  reminds 
you  to  pay  your  bills  even  if  you  forget  to 
use  it!  Simply  turn  on  your  hard  disk  PC, 
and  Quicken’s  pop-up  Billminder’* 
appears  when  you  need  to  pay  bills. 

No  Need  to  Alter 
Your  Bookkeeping  Procedures. 
Quicken  is  easy  to  use  because  it  works 
just  like  your  dieckbook.  There’s  no  need 
to  change  your  bookkeeping  format  or 
learn  anything  new— no  accounting 
jargon,  no  “debits’,’  no  “credits’.’ 

Quicken  also  comes  with  comprehensive 
on-line  help,  a complete  manual,  and  free 
technical  support. 


Here’s  what  the  critics  say: 

“I’ve  never  seen  such  an  easy-to-use 
manual  or  software  that’s  so  simple  to 
user  Martin  Blumenthal,  inCider  Magazine 

“Extremely  simple  and  fastr 

Esther  Dyson,  Industry  Analyst 

“Absolutely  the  best  small  accounting 
program  mader  Bob  SchwabacK 

Universal  Press  Syndicale 


New  Features  for  Business. 

Quicken  provides  special  sections  for 
businesses  covering  payables,  receiv- 
ables, cash  flow  forecasting,  payroll,  petty 
cash  control  and  job,  client,  and  property 
bookkeeping. 

If  you’re  a dortor,  property  manager, 
accountant,  consultant,  or  manage  any 
type  of  smil  business,  and  you  write 
checks.  Quicken  will  save  you  time  and 
money  starting  today. 


Free  .30-Day  Trial. 

Try  Quicken.  If  you’re  not  100%  satisfied, 
return  it  within  30  days  and  pay  nothing. 

Specifkatioos 

Software  Cooipatibitity:  Exports  data  and  reports  in  ASCD. 
Also  exports  in  I^us*  format  with  opdonat  Transfer  Utility. 
llardH-are  CompatibUity:  All  IBM*  PC.  AT,*  PS/2*  and 
compatibles  with  256K  RAM  and  DOS  2.0  or  higher.  All 
printers.  All  monitors.  Also  available  for  Apple*  lie.  Ik 
and  GS  with  most  of  the  same  features. 

Capacity:  Number  of  bank  accounts:  unlimited. 

Number  of  transactions:  unlimited.  Maximum  amounts; 
$9,999,999.99.  Number  of  income/expense  categories: 
250  with  256K,  thtjusands  with  5I2K  RAM. 

Other.  Not  copyprotected.  Checks  are  approved  fur  all 


Try  Quicken  for  30  Days  free!  If  not 
completely  satisfied,  return  Quicken  within 
30  days  for  a full  refund  (including  $3.00 
shipping  and  handling  charge). 

Call  800  624-8742 

in  lifomia  call  SCK)  468*d4SI  i 

Or  send  coupon  with  payment  to:  Intuit, 
540  University  Ave.,  Palo  Alto.  CA  94^1 

□ (^eck  enclosed  (No  purchase  orders) 

□ Visa  □ MasterCard  O Amex 

Ord  No Exp 


Name. 


^afp 

Zip 

Phone 

□ Quicken,  $49.95  plus  $3.00  shipping  & 
handling.  CA  residents  add  sales  tax. 

□ IBM  version  □ Apple  11  version 

05*4  "disk  03^"  disk 

□ Transfer  to  I^us  Utility  (optional),  $19.95 
Current  Quicken  owners^Call  our  800 
number  for  upgrade  information. 
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\lltonK*erfect  5.0:  llte  It  VIMh  the  Wait? 


HANDS  ON 


BY  EDWARD  MENDELSON 

No  matter  how  much  you’ve 
heard  about  WordPerfect,  Ver- 
sion 5.0.  and  all  the  unfamiliar 
powers  it  commands  behind  its 
familiar  face,  you  probably 
haven’t  heard  what's  really  spe- 
cial about  it. 

it  isn’t  the  new  graphics 
capabilities,  although  Word- 
Perfect Corp.’s  $495  flagship 
will  replace  desktop  publishing 
programs  on  many  desktops.  It 
isn't  WordPerfect's  new  way  of 
handling  printing,  although 
Version  5.0  does  tricks  with 
printers  that  its  rivals  haven't 
even  started  to  learn.  Even  Ver- 
sion 5.0's  flexible  style  sheets 
aren’t  the  most  important  inno- 
vation. although  the  styles  can 
include  text  and  can  build  com- 


mand. yet  resilient  enough  to 
adapt  to  a different  printer  from 
the  one  for  which  it  was  intend- 
ed. And  because  everything 
Version  5.0  needs  to  know 
about  a document  is  in  one  file, 
a company  can  have  a hundred 
different  WordPerfect  configu- 
rations on  different  desks,  and 
the  same  file  will  print  success- 
fully on  all  of  them. 

Here’s  how  it  works.  Let’s 
say  you’ve  set  your  LaserJet  de- 
faults so  that  10-point  Times 
Roman  is  your  "base  font."  A 
base  font  is  the  font  that  deter- 
mines the  relative  size  of  other 
fonts  in  your  file. 

You  then  select  the  Large 
font  for  your  headings  (you 
can  choose  sizes  ranging  from 
Fine  to  Extra  Large),  and  Word- 
Perfect automatically  chooses 
the  next-larger  Times  Roman 
font.  If  you  decide  to  change  the 


plete  document  templates,  in- 
cluding letterheads. 

What  is  special  about  the 
new  WordPerfect  may  not  even 
be  visible  to  the  casual  user.  It’s 
the  way  the  program  thoroughly 
reinvents  the  word  processing 
document.  With  WordPerfect 
5.0.  a document  is  a complete 
and  flexible  system  that  con- 
tains more  kinds  of  information 
than  the  documents  created  by 
any  other  program. 

A Version  5.0  document  is 
flexible  enough  to  remodel  all 
its  type  sizes  with  one  corn- 


document’s  base  font  to  12- 
point  Helvetica  (which  you  can 
do  from  a menu),  all  the  head- 
ings and  footnotes  change  size 
and  style  to  match.  You  can 
switch  sizes  anywhere  in  a line, 
and  the  margins  remain  steady. 

If  your  standard  program  de- 
faults are  set  for  I '/s-inch  mar- 
gins with  justification  off.  you 
won’t  have  any  problems  if  you 
take  your  file  to  another  ma- 
chine where  the  defaults  are  set 
to  1-inch  margins  and  justifica- 
tion on.  Version  5.0  files  carry 
with  them  all  the  defaults  of  the 


program  copy  on  which  they 
were  created. 

Version  5.0  imports  images 
in  most  standard  graphics  for- 
mats or  captures  images  from 
the  screen.  You  can  place 
graphics  at  fixed  locations  on 
the  page,  with  text  flowing 
around  them,  or  you  can  treat  an 
image  as  a character  that  moves 
with  the  surrounding  text. 
WordPerfect  handles  color 
graphics  as  easily  as  black-and- 
white. 

While  working  on  your  file, 
you  might  import  a graph  in  the 
form  of  a Lotus  1-2-3  .PIC  file. 
The  complete  graphics  file, 
converted  into  WordPerfect's 
graphics  formal,  is  now  pan  of 
the  WordPerfect  document. 
You  no  longer  need  to  bother 
with  the  original  file. 

In  the  editing  screen  a blank 
box  indicates  the  position  of  the 
graphic  on  the  page.  The  print 
preview  screen  displays  the 
graph  itself  A graphics  editing 
screen  lets  you  manipulate  the 
graph,  but  you  can't  directly 
modify  the  graph’s  contents. 

WordPerfect  also  has  a 
unique  way  of  handling  styles. 
As  in  Microsoft  Word,  if  you 
created  a default  style  library  or 
a special  style  library  for  cenain 
types  of  documents,  you  can  u.se 
any  style  found  there.  You  can 
also  create  styles  specific  to  the 
document  you  are  working  on. 
Whichever  method  you  use, 
you  don’t  have  to  "attach"  a 
style  sheet  as  you  do  in  Word, 
and  you  don't  have  to  copy  style 
sheets  when  you  use  the  docu- 
ment on  someone  else’s  ma- 
chine. Version  5.0  documents 
take  their  styles  with  them. 

The  exception  to  Version 
5.0’s  everything-ln-one-file 
rule  is  its  innovative  "master 
document."  If  you’re  working 
on  ten  chapters  of  a book  all  the 
chapters  can  be  manageable, 
separate  "subdocuments,'' 
which  are  listed  in  the  master 
document.  Whenever  you  print 
the  master  document,  all  lists, 
page  numbers,  indexing,  and 
cross-references  to  pages, 
notes,  or  tables  will  function  as 
if  all  those  separate  documents 
were  one  file. 


W ith  one  command . you  can 
select  a family  of  fonts  support- 
ed by  your  printer  from  a list  of 
fonts  on-screen.  A kerning  op- 
tion lets  you  squeeze  out  excess 
space  between  letter  pairs  such 
as  AW  or  PA,  and  you  can  ad- 
just the  amount  of  space  be- 
tween words. 

WordPerfect  automatically 
searches  through  all  available 
fonts  for  the  characters  you  need 
and  can  handle  any  of  1.500 
predefined  characters  without 
forcing  you  to  write  a new  print- 
er driver — provided  that  your 
printer  can  print  those  charac- 
ters. The  page  preview  function 
quickly  displays  every  detail  of 
a printed  page— or  two  facing 
pages — at  up  to  twice  full  scale. 

Version  5.0  adds  a powerful 
macro  language  with  variables, 
subroutines,  and  the  ability  to 
create  custom  menus  that  look 
and  work  exactly  like  the  built- 
in  ones.  The  macro  language  is 
woefully  underdocumented,  but 
some  commented  samples  can 
be  found  on-disk. 

Version  5 .0’s  screen  is  virtu- 
ally identical  to  the  uncluttered 
(continues  on  page  S4) 
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WordPerfect,  Version  5.0 
WordPerfect  Coip. 

1555  N.  Technology  Way 
Orem.  UT  S4057 
t«()0)  321-4566 
(801)227-4433 

List  Price:  S495;  upgrade  from 
Vcrsion4.2.  S6()(  free  upgrade 
for  copies  purchasexi  between 
February  1 and  April  30.  I^SS). 
Requires:  384K  RAM  (5 1 2K 
recommended),  (wo  disk 
drives.  IX)S  2.0t»r  later. 

In  .Short:  The  most  technically 
advanced  word  prtKessor  on  the 
market,  with  dazzling  graphics, 
effortless  printing,  (lexible  style 
libraries,  programmable 
macros,  and  all  of 
WordPerfevt's  familiar  ease  of 
use.  Not  copy  protected. 
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New  Disk  Optimizer  gives  you 
the  coulee  to  say  yes! 


Introducing  Disk  Optimizer  4.0. 
Now  with  Data  Guardian"  and 
Undelete. 

It’s  the  moment  of  tnith. 

You’ve  decided  to  erase  an  entire  direc- 
tory, and  your  computer  asks,  “Are  yixi 
sure?” 

Well?  Are  you?  Is  it  the  right  directory? 
Will  you  ever  want  these  files  again? 

Enter  new  Disk  Optimizer  4. 0 with 
Data  Guardian.  The  only  disk  utility  soft- 
ware that  lets  you  blithely  say  “yes”  now, 
and  if  you  want,  change  your  mind  later. 
Because  only  Data  Guardian  ensures  that 
anyone  can  Undelete  files,  directories, 
even  entire  disks.  And  do  it  hours,  days, 
up  to  week  later,  no  matter  what  else 
you’ve  written  to  your  disk  in  the 
meantime. 

Best  of  all.  Data  Guardian  makes  file 
recovery  quick,  easy  and  totally  foolpnxif. 
Without  the  complexity  of  other  data 
recovery  software.  And  without  the 
uncertainty.  Thanks  to  Data  Guardian, 
Disk  Optimist  comes  thwugh  for  you 
every  time. 

You  formatted  what  drive? 

That’s  fine  for  erased  files,  yixi  say. 

But  what  happrns  if  ytxt  accidentally  for- 
mat your  hard  disk?  No  problem.  Disk 
Optimizer  comes  through  again  with 
UnFormat  that  can  instantly  restore  all 


the  data  on  your  disk  to  exactly  where  it 
was  before  that  little  slip  of  the  finger  on 
the  keyboard. 

And  to  make  sure  your  data  is  really 
safe,  the  TrockSaver  program  protects  the 
sutfece  of  your  disk  from  excessive  wear 
by  periodically  repositioning  the  head  on 
your  drive  when  it’s  idle.  And  the  Refresh 
program  prevents  the  bad  spots  that 
develop  on  disb  due  to  fading  magnetic 
charges. 

Still  the  safest  buy  in  performance 
optimizers. 

As  always.  Disk  Optimizer  also 
gives  ytxi  the  safest,  most 
advanced  performance 
optimization 
available- 
proven  by  over 
a quarter  of  a 
million  users. 

The  Optimfte 
program  speeds  up 
disk  reading  and 
writing  times  by  up 
to  300  percent  by  un- 
doing the  file  fragmen- 
tation that  takes  place 
naturally  over  time.  Tire 
IXX?on^g  program  lets  you 
arrange  the  layout  of  your  disk 
for  best  overall  pertomiance. 


And  the  Analyze 
program  gives  you  a 
graphical  kx)k  at 
the  condition  of 
your  disk,  so 
you’ll  always 
know  when  it’s  time  to  optimize 
again. 

Atotalof  17  different  programs. 

Disk  Optimizer  includes  Findfile  for 
kxating  files  by  name  or  wildcard  any- 
where on  ytrurdisk.  Sorts  for  re-arrang- 
ing files  and  directories  in  the  way  that 
makes  sense  to  you.  Lock  and  Unlock 
for  password-protected  file  security. 
Killfile  for  erasing  sensitive  data 
permanently.  And  lots  more. 

' In  all,  there  ate  17  different 
programs  in  the  new  Disk 
Optimizer.  Each  one  designed 
to  improve  performance, 
guard  ytxrrdata,  and  make 
disk  management  easier 
and  simpler  for 
everyone. 

So  get  new  Disk 
Optimizer  4.0,  and 
get  more  than  the 
^ courage  to  say  yes. 

Get  the  peace  of  mind  and 
total  confidence  that  your  disk  is 
running  better  and  safer  all  the  time. 


i wrk**  S Available  at  sottware  dealers  everywhere, 

^wpuinizer  oy  Or  order  direct  by  calhngtoll-tree 

SotiLogic  Solutions,  Inc.  One  Perimeter  Road,  qaa  ‘J'lJ  QAAA 

Mamhester  NHOMO^  Call  800-272'9900 

Mamntstcr.rNncMO  (603-627'9900  in  NH) 


Man«.hester.NH03103 
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Ask  about  our  corporate  overnight  replacement  policy. 
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anywhere. 


Model 

386-2  16MHz 

$1,795 

True  32  bit  Memory  and  Intel 

32  bit  tested  80386.  Compare 

this  with  the  competition. 


Model 
386-4  16MHz 

$2,195 

Comnao  compalible. 
accepts  Compao  32  Bit 

Cards. 

• 80386  Running  ai  16MH2  and 
0 Wait  Stato 

• Speed  Selectable  lor 
477/6l8n6MHz. 

• 1MB  Static  Column  Ram. 

• 101  Enhanced  Keyboard 

• Western  Digital  2F-2H  Controller 

• 12MB  Floppy  Disk  Drive 

• AT  and  OS/2  Compatibility 

• 200  Watt  Power  Supply. 

• 80287  or  80387  Coprocessor 
•1-32  Bit  Slot. 

20MHz  Model  386-5 
with  Intel  20MHz  80386 

$2,795 


• 80386  Running  at  16MHz  and  I 
0 Wait  State. 

• 1MB  of  32  Bit  Ram. 

• 101  Enhanced  Keyboard. 

• Western  Digital  2F-2H 
Controller 

• 1.2MB  Floppy  Disk  Drive. 

• AT  and  OS/2  Compatibility. 

» 200  Watt  Power  Supply. 

• Socket  for  80387 
Coprocessor. 

• 1-32  Bit  Slot, 


Model 

386-8  20MHz 


Model 

386-6  20MHz 


$2,195 

One  pf  the  lewest  priced 

20MHz  models  available. 


• 80386  Running  at  20MHz  and 
0 Wait  Slate 

• Speed  Selectable  lor  6/i6/20MHz 

• 1MB  ot  0 Wait  State  Ram 

• 101  Enhanced  Keyboard 

• Western  Digital  2p-2H  Controller. 

• 1.2MB  Floppy  Disk  Drive. 

• AT  and  OS/2  Compatibility. 

• 200  Watt  Power  Supply. 

• 80287  or  80387  Coprocessor 

• 1-32  Bit  Slot 


Truly  one  of  the  fastest  386 
computers  on  the  market.  Even 
faster  than  the  Compaq  386/20. 

Includes  high  speed  SCSI 
Interface  on  the  motherboard. 

» 80386  Running  at  20MHz  and  0 Wait  State. 

* 1M6  of  32  Bit  Ram. 

» Up  to  16MB  of  Memory  on  the  Motherboard  without  I 

using  a single  Slot. 

* Accepts  80387  Running  at  20MHz. 

* Accepts  Wytek  20MHz  Chip  set. 

» 101  Enhanced  Keyboard. 

» Western  Digital  Dual  Floppy  and  Dual  Hard  Disk 
Controller. 

* 1.2MB  Floppy  Disk  Drive. 

* AT  and  OS/2  Compatibility. 

* 200  Walt  Power  Supply. 

* Tower  Cases  Available. 


Model 

286-1  12MHz 

$1,095 

Nearly  as  fast  as  many 

386  computers. 


• 80286  Running  at  12MHz  and 
0 Wail  Slate 

• Speed  Selectable  for  6/12MH2 

• S12K  of  80NS  Ram. 

• Up  to  1MB  on  the  Motherboard 

• 101  Enhanced  Keyboard. 

• Western  Digital  2F-2H  Controller 

• 1.2MB  Flippy  Disk  Drive. 

• AT  and  OS/2  Compatibility 

• 200  Watt  Power  Supply. 

• Socket  for  80287  Coprocessor. 


Model 

386-7  24MHz 

$2,795 


• 60386  Running  at  20/24MHz 
and  0 Wait  State 

• 1MB  of  0 Wail  State  Ram 

• Up  to  16MB  available. 

• 101  EnharKed  Keyboard 

• Western  Digital  2F-2H 
Controller 

• 1 2MB  Fli»py  Disk  Drive. 

• AT  and  OS/2  Compatibility. 

• 200  Walt  Power  Supply. 

• 2-32 Bit  Slots 

• t Parallel  and  2 Serial  ports. 


pield 
omputer 
ystems 


386  and  286  Portables 
with  Gas  Plasma  screen 
in  640  by  400  resolution. 
Call  for  pricing  on  both 
386  and  286  models. 


DEALERS 

I Competitiye  Motherboard  Pricing 

24MHZ-3B6  20MHZ-386  16MHZ-386 

$1,695  $1,395  $1,125 

I All  prices  for  qusniity  10  and  include  1MB  of  RAM 


Hauppauge 
replacement 
boards  for  AT’s, 
XT’s,  and  PC’s. 
Always  in  stock. 
Call  for  pricing. 


800-338-2446 

Custom  designs  to  meet  vour  specific 

requirements. 

All  hardware  has  a 30  day  money  back  guarantee  and  a t year  warranty  on 
parts  and  labor  All  computer  systems  are  assembled  in  the  USA.  burned  m. 
and  fully  tested  before  being  shipped. 

Master  Card.  Visa.  American  Express,  and  COD'S  accepted  Leasing  available 
with  one  dollar  or  10%  buy  out  at  the  customer’s  option 
All  prices  subject  to  change  without  notice.  AT.  XT.  PS/2,  and  Micro  Channel 
are  trademarks  of  International  Business  Machines  Corp.  OS/2  is  a trademark 
of  Microsoft  Corp.  Compaq  is  a trademark  of  Compaq  Corp. 
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FIRST  LOOKS 


NEW  ON  THE  MARKET 


by  Michael  W.  Muchmore 


H\unJai's 
pat-screen 
monochrome 
moiutor.s  come 
in  amber, 
ifreen,  or 
while. 

oluiion  mode 
with  256  si- 
multaneous 
colors. 

The  sys- 
tem has  a screen 
refresh  rate  three 
times  as  fust  us 
that  found  on  IBM's  PS/2  VGA. 


LilJl 


Monitors:  VGA  from 
Hewlett-Packard,  Flat 
Screens  from  Hyundai 

Hyundai  Electronics  America 
is  announcing  three  mono- 
chrome flat-tension  mask  tube 
monitors.  The  14-inch  HMM- 
1401  (S159)  and  the  12-inch 
HMM-I20I  ($139)  support 
Hercules-  and  CGA-emulation 
modes,  with  720  by  350  resolu- 
tion. 

The  12-inch  flat-screen 
HMM-1203  supports  MDA. 
MGA.  and  EGA  display  modes 
and  lists  forS159. 

The  nonglare  screens  of  all 
three  monitors  arc  available  in 
amber  or  paper  white. 

Hewlett-Packard  Co.  is 
pushing  the  envelope  in  graph- 
ics subsystems  with  a VGA  card 
( $445 ) and  mon  ilor  ( $695 ) com- 
bt)  that  offers  an  800  bv  600  res- 


according  to  HP. 

HP's  VGA  is  downward- 
compatible  with  EGA.  CGA. 
MDA.  and  Hercules  modes.  It 
can  display  up  to  132  columns 
of  text  and  has  256K  of  memo- 
ry . expandable  to  5 1 2K . 

Dot  pitch  is  .28mm  on  the 
monitor  tube.  The  controls  for 


power,  contrast,  and  brightness 
are  on  a front  panel. 

A green,  amber,  or  white 
moniKhrome  monitor  that  auto- 
matically converts  color  m(.>des 
to  64  gray  shades  is  available  for 
$2.50. 

HP  is  offering  a $530  HP 
TouchScreen  Plus  accessory  for 
use  with  the  color  display. 


List  Price:  Hyundai  HMM-I40I . 
$!59;HMM-I20I.$139:HMM- 
120.3.  $159.  Hyundai  Electronics 
America.  4401  Great  America 
Pkwy.,  .3rd  floor.  Santa  Clara.  CA 
9.5054;  (408)  986-9800. 
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List  Price:  HP  Video  Graphics 
Color  Display.  $695;  Monochrome 
Video  Graphics  Display,  S250; 
Video  Graphics  Adapter.  $445; 
TouchScreen  Plus.  $5.30,  Hewlett- 
Packard  Co. . Consumer 
Information  Ctr. . 19.3 10  Pruneridge 
Ave..  Cupertino.  CA  9.5014;  (800) 
752-0900. 
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Palantir’s  WinText,  a 
Feature-Packed  Word 
Processor  for  Windows 

Palantir  is  publishing  WinTexl. 
full-featured  word  processing 
software  for  use  under  Micro- 
soft Windows. 

WinTe.xf  lets  you  work  on 
four  open  files  at  a time.  You 
can  cut  and  paste  text  or  graph- 
ics between  files  with  Windows' 
clipboard  or  with  the  word  pro- 
cessor’s “private"  clipboard. 

The  icon-driven  program 
features  mail-merge,  a 
1 30.()0()-word  .spelling  checker, 
auto-save,  and  a reversible 
Undo  function  that  can  back  up 
2.000  characters. 

Priced  at  $350.  WinText  also 
provides  graphics  integration 
with  zoom,  multiple  headers 
and  foolers,  full  formatting  with 
multiple  rulers,  and  auto-hy- 
phenation. Palantir  says  the  pro- 
gram offers  WYSIWYG  dis- 
plays. graphics,  and  four  fonts 
in  sizes  from  6 to  36  points. 

Pull-down  help  with  dialog 
boxes  and  macro  capabilities 
are  also  offered  by  WinText. 

List  Price:  WinTexl.  $.350. 
Requires:  512K  RAM,  one  disk 
drive.  Microsoft  Windows,  DOS 
2.0orlater.  Not  copy  protected, 
Palantir  Inc.,  12777  Jones  Rd. 

# 1 00.  Houston.  TX  77070;  (7 1 3) 
955-8880. 
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Wordbench  Targets  Writers  with  Integrated 
Word  Processor,  Outliner,  and  Notetaker 


Textbook  publisher  Addison- 
\$'esley  is  shipping  Wordhencli. 
a trilogy  of  software  tools  tai- 
lored to  the  needs  of  students, 
journalists,  and  authors. 

The  three  main  modules  of 
Wordhench  are  an  outliner. 
notetaker.  and  word  processor. 
Bach  module  is  dynamically 
linked,  letting  you  transfer  text 
from  one  to  another. 

Outline  headings  can  serve 
as  titles  for  notes  and  can  be 
merged  into  a document.  The 
Reference  tool  and  the  Viewer 
call  up  windows  over  your  cur- 
rent application.  The  Reference 
tool  provides  you  with  biblio- 
graphical or  footnote-format  in- 
formation to  be  inserted,  and  the 
Viewer  gives  you  a window  to 
any  text  in  any  other  module. 

You  can  apply  the  60.000- 
word  Speller  and  40.000-word 
Thesaurus  to  text  in  any  mod- 
ule. An  Add-in  Manager  gives 
you  access  to  features  like  the 
Brainstormer.  which  facilitates 
writing  by  allowing  you  to 
scroll  automatically,  hide  what 
you've  typed,  or  set  goals. 

r 


A Folder  Manager  allows 
access  to  all  files  on  your  disk 
and  lets  you  change  global  for- 
mat defaults.  Wordhench  has  an 
auto-save  capability  and  saves 
documents  whenever  you  exit. 
A macro  creator  called  Short- 
cuts .saves  you  time  with  repeti- 
tive boilerplate  text  or  com- 
mand sequences. 


Li-st  Price:  Wordhench.  $189. 
Requires:  256K  RAM.  iwo5'/4- 
inch  disk  drives  or  one  3 '/i-inch 
disk  drive.  DOS  2.0  or  later.  Not 
copy  protected.  Addison-Wesley 
Publishing  Co. . Consumer 
Software  Div..  Rte.  128.  Reading. 
M A 0 1 867;  (6 1 7)  944-3700. 
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The  Soch  Conspireev 
I know  ue' ve  « 1 1 h 
petisrn  h«klt  thes  h*v 
isn't  soaeone  «14ressi 
here.  We're  resiyiiing 
■av  Aik  your  wife,  "Ho 


Hone  products  SAnu 
chAllense.  Proklen  st 
aI  I A thing  of  the  pat 
oksoletei  can  only  be 
They  aake  exhaust  vent 
everythinp,  tlners  for 
they  can't  keep  the  la 
This  reeks  of  conspira 


Hiyhiight  and  press  ruTCRi  or  select  initial 
character.  Press  CSC  to  exit  with  iio  change. 

Text  Enhanccsents 

i PLAIN  I « SUPERSCRIPT 

UNDERLINE  SUBSCRIPT 


Vreiai  Paragraph  roniati 

Indent  left  aargin 
Indent  right  aargin 
Quote  foraat 

Indent  paragraph  except  tst  line 
Keep  paragraph  together  on  page 
Assign  heading  level  and  foraat 
Align  aargins  left,  right,  full 
Center  text  between  aargins 
Single-space  paragraph 
Double-space  paragraph 
Triple-space  paragraph 
Start  new  page  when  printing 


Wordhench.  a SIS9  iniegrated  software  package  from  Adilison-Wesley.  features  a hot- 
linked  word  prmessor.  oiiiiiner,  and  notetaker. 
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NEW  ON  THE  MARKET 


More  Paper  Handling 
On  Epson  FX  Printers 

Epson  America  is  coming  out 
with  two  new  dot  matrix  ma- 
chines in  its  industry-standard- 
izing FX  iinc:  (he  80-column 
FX-850  ($549).  and  the  136- 
column  FX-1050($799). 


The  distinguishing  feature  of 
the  new  additions  is  their  paper- 
handling  capabilities.  The  print- 
ers can  print  on  continuous-feed 
paper  and  switch  to  single-sheet 
paper  without  removing  the  fan- 
fold  paper.  They  also  offer  a 
short-form  tear-off  mode  and 
micro-adjustment  capability  to 


to  now,  AT&T’s  Star- 
.AN  transferred  data  at  a rate  of 
only  1 megabit  per  second, 
while  Ethernet  coaxial  cable 
networks  offered  lO-Mbps 
speed.  Now  AT&T  has  devel- 
oped VLSI  integrated  circuits 
that  power  the  new  StarLAN  1 0 
network  to  10  Mbps,  offering 
the  speed  of  Ethernet  with  the 
low-cost  and  simpler  installa- 
tion of  twisted-pair.  The  new 
LAN  supports  OSI  standards 
and  is  expected  to  ship  early  (his 
fall. 

At  the  center  of  StarLAN  10 
are  $1,895  Network  Hub  Units 
(NHUs)  that  connect  up  to  II 
devices  with  twisted-pair  wiring 
and  allow  connection  of  one 
Ethernet  coaxial  cable. 

PCs  are  attached  to  the  hub 
through  $495  Network  Access 
Unit  (NAU)  adapter  cards. 
NAUs  are  available  at  the  same 
price  for  Micro  Channel  PS/2s. 
Ethernet  or  other  coaxial  de- 
vices require  a $200  Attachment 
Unit  Interface  (AUI)  to  be  at- 
tached to  the  twisted-pair  ports. 
A distance  limit  of  100  meters 
(328  feet)  applies  to  all  devices 
on  the  network. 

The  hubs  can  be  connected 
to  other  hubs,  bridges,  fiber 
adapters.  AT&T  3B2  minicom- 
puters. and  AT&T’s  Informa- 
tion Systems  Network. 

A Network  Access  Unit  Plus 
($895)  lets  you  connect  a 386- 
based  AT&T  6386  WGS  to  the 
networic  to  monitor  all  network 
transmissions. 

If  you  need  longer  distances 


AT&T  Introduces  a 10-Mbps 
Twisted-Pair  Local  Area  Network 


between  nodes,  (he  $500  net- 
work Fiber  Adapter  extends  the 
limit  to 9,800  feet  with  fiber-op- 
tics. An  adapter  is  required  at 
both  ends  of  each  fiber-optic 
link. 

AT&T  is  also  offering  the 
1:10  Bridge,  a S4.5(X)  desktop 
unit  that  hix)ks  up  two  networks 
and  decides  what  data  should 
pa.ss  from  a StarLAN  10  net- 
work to  a 1-Mbps  StarLAN. 
The  10: 10  Bridge.  $7.(HK).  docs 
the  same  for  connections  be- 
tween StarLAN  lOs  and  other 
10-Mbps  LANs. 

The  $2,895  Fiber  Hub  gives 
you  six  fiber  ports  that  connect 
to  PCs  with  Fiber  Adapters  or  to 
other  Fiber  Hubs  at  distances  of 
up  to  3,280  feet. 

AT&T  has  also  produced 
operating  system  software  that 
doubles  throughput  of  its  former 
software.  Versions  of  server  0? 
software  exist  for  8 users 
($625).  32  users  ($1,675).  or 
for386-buscd  servers  ($2,295). 

List  Price:  .Siarl.AN  10.  Network 
Hub  Unit,  $I  .895;  K'  Network 
Access  Unit.  S495:  Micn^  Channel 
100  NAU.  $49.*);  NAU  Plus.  $895; 
Attachment  Unit  Intcrfaec  for 
Ethernet  coax.  S2(X);  Fiber  Adapter. 
$500;  Fiber  Hub.  $2,895:  1:10 
Bridge.  $4,500;  10: 10  Bridge. 

$7.(KK);  DOS  Server  Program  for  8 
Users.  $625.  for  32  users.  $1,675; 

386  Server  Program.  $2,295. 

AT&T  Data  Systems  Oniup.  One 
Speedwell  Avc..  Morristown.  NJ 
07960;(8(K))247.1212, 


reduce  wasted 
paper  and  to  fa- 
cilitate printing 

Epson's 

umnFX‘li50.a$S49  9- 
pin  Jot  primer. 
sp<ms  improved  paper -htm- 
dlinpcapahililies. 


of  invoices  and  multipart  forms. 

Print  speed  is  264  characters 
per  second  in  draft  mode  and  54 
cps  in  near  letter  quality.  Print- 
ing is  bidirectional  for  text,  uni- 
directional for  graphics. 

The  SelecType  control  panel 
selects  elite  and  Roman  and 
sans  serif  fonts. 

The  printers  offer  a parallel 
port,  an  8K  buffer,  and  a 55- 
dccibel  noise  level. 


Options  include  a cut-sheet 
feeder  for  automatic  feed  of  sin- 
gle sheets  or  envelopes,  a pull 
tractor,  and  serial  interface 
boards. 

List  Price:  Epson  FX-850.  $549; 
FX-1050,  $799.  Epson  America 
Inc. . 23530  Hawthorne  Blvd. . 
Torrance.  CA  90505;  (800)  922- 
8911. 
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NEC  Enters  CD-ROM 
Market  with  Players, 
Two  Graphics  Discs 

NEC  Home  Electronics  is 
making  its  way  into  the  CD- 
ROM  market  with  two 
drives — the  external  Intersect 
CDR-77  and  the  internal  CDR- 
80 — and  two  graphics-oriented 
software  disks.  The  products 
are  slated  for  shipment  by  sum- 
mer's end. 

While  the  CDR-77  will  list 
at  $999  and  the  CDR-80  at 
$899.  both  will  require  one  of 
four  $ 199  interface  kits,  de- 
pending on  what  type  of  com- 
puter the  drives  will  attach  to. 
With  the  appropriate  kit.  the 
CDR-77  will  run  with  XTs, 
ATs,  PS/2s.  NEC  MultiSpeed 
laptops,  and  Apple  Macin- 
to.shes.  The  CDR-80  will  install 
in  XTs,  ATs  or  PS/2s. 


Each  interface  kit  contains 
drivers.  Microsoft’s  CD-ROM 
extensions  (which  allow  DOS  to 
treat  the  readers  a.s  drives),  and 
an  SCSI  adapter  for  the  appro- 
priate machine. 

Both  readers  accept  IBM 
High  Sierra.  Macintosh  HFS, 
and  ISO  9660  disk  formats. 

NEC  is  offering  two  soft- 
ware disks  with  3-D  graphics 
clip  art,  fonts,  and  video  im- 
ages. 

List  Price:  Iniervect  CDR-77 
(external).  $999;  CDR-80 
(internal).  $899;  graphic  image  and 
font  disc,  $399;  video  image  disc. 
$399;  interface  kit.  $199. 

Requires:  Intersect  CDR-77:  XT. 
AT.  NEC  MultiSpeed.  or  Apple 
Macintosh.  CDR-80:  XT.  AT.  or 
PS/2.  Interface  kit.  NEC  Home 
Electronics.  1255  Michael  Dr.. 
Wood  Dale.  IL6019I;(312)860- 
9500. 


NEC's  CD- 

ROM  players:  the  $999  exlernaHniersecl 
CDR-77  friphli  and  the  SR99  internal  In- 
tersect CDR-HO  (above). 
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PfS  First  Publisher 
Professional  Write 
PFS  Professional  File 
PFS  Professional  Plan 
PFS  First  Choice 
Harvard  Total  Protect  ti 
Harvard  Graphics 
STMAMnC 
Q&A30 

TUVIUMA  SOnWAII 

Lapiink  Plus 

TMMB  MAU 

Note-it-Bus 
SOZ  Plus 

Cambridge  Spreadsheet  Analyst 

■NItON  VIOIItA 

Prinimaster  Plus 
ArtGalleryl&lt&IIKEach) 
Newsmasier  it 

wAUSon 

The  Dpcumeniot 
dFiow 

WIBWAM 

Prime  Time 

«KMD  nmCT  COWOtATIOM 

Word  Perlect  5 0 

Word  Perfect  Network  Server 

Word  Perfect  Network  Add-On 

Plan  Perfect 

Data  Perfect 

Word  ^rfeci  Executive 

Word  Perfect  library 

wononcH 

DBXL  Diamond 
Ouicksilwr  lamond 

inox 

Ventura  F^biishe'  i i 

HARDWARE 

AMUT  nCNMOiOAlB  (AH) 

Ega  Wonder 


59  00 
379  00 

79.00 

32.00 

39  00 

42  00 
42  00 
42  00 

119.00 

60  00 

49  00 

65.00 
119  00 

140.00 
65  00 

95.00 
309  00 
319  00 

219  00 


Prermum  286  Model  140  Computer 
Premium  286  Model  80  Computer 
Advantage  Premium  512k 
Six  F^ckPlus  384K 
&x  Pack  Premium  2S6K 
Rampage  AT5t2K 
AST  525i'tt  Enhanced 
Hot  Shot  286 
AID  nKXW 
Mortographics  Short  Card 
Memory  Expansion  384K 
Modular  I/O  6areP/S/Ciock 
Dock  Board  Standalone 
1200  ^ud  imerrtai  Modem 

anxm 

1200 
MSP  40 
MSP  I5E 
MSP  so 

CeilPVTU  ACCmORIB 

Ptb  Power  Oireclor 

DWItAi  COMMUNKAnONI 

IRMA3270 


Magic  I/O  For  AT 
RAM  3000  EMS  Expansion 

nnw  •MMAvmf 

Logical  Connection  256K 

NAVn 

Smartmodem  1200 
Smartmodem  I200BW/Sottware 
Smartmodem  2400 
Smartmodem  24006W/Software 

NBCVLIS 

Hercules  Monochrome  Plus 


55  00 
65  00 
9$  00 

32  00 
22.00 
55  OO 

169  00 
69  00 

65  00 

249  00 
349.00 
75  00 
t9S  00 
299  00 
125  00 
65  00 


189  00 

3049  00 
1999  00 
335  00 

269.00 
21900 
439  00 
579  00 
395  00 

79.00 
175  00 
75  00 
35  00 
85  00 

159.00 

349.00 
369  00 
449  00 


875  00 
1149  00 
129  00 


Useriei  II 
Fonts  tor  Laseriet  II 

mni 

Above  Board  PC  64K 
Above  Board  286W/S12K 
8087-3  (SM  HZ) 
e087-2|8MHZ| 

80267(6  MHZ) 

60827(8MH2) 

80287110  MHZ) 
IHTHMATieilAl  ■ATTOiy 
AT  Repacemeni  Battery 
AST  Six  Pack  Battery 


120  XT  20M6  Internal 
12S  AT  20  MB  Internal 


Masterpiece 
Masier piece  Plus 
Masterpiece  Remote 
LOWTiai 
Logimouse  C7 
LogimouseHiRei 
Logimouse  C7  * ftintbrush 
Logrmouse  W / Cad  /Pai  n| 
Publisher  Mouse 

MicRosorr 

BUS  Mouse  W/Paint brush 
BUSMouseW/Windows 
Serial  Mouse  W/Painibrush 
Serial  MouseW/Wiridows 


Fast  88 

MIWNT 

Pocket  Modem 


Pi>aroiO  Palette 

Poiarod  Palette  ^us 

NACIKAL  RflUPNIRAU 

Practical  Modem  1200  internal 
Practical  Modem  1200  SA 
Practical  Modem  2400  INT 
Practical  Modem  2400  SA 

SAMBIM 

Amber  Monitor 

tIAAAII  nCNNOiOAT 

ST  2S1  40MB  No  Controller 
ST  225  20MBW/Con|rolier 
ST  238  30MeW 'Controller 
ST  4038  30MB  For  AT 


Summasketch  1201  Plus 

TQ4KNIASI 

Worldporl  2400  Modem 
WorlOport  1200  Modem 
TOMIIA 
1 tOOO  Laptop 
’ 3100  20  Laptop 
P32I  Prinir 
P341  ESL 


1849  00 
CALL 

269  00 
369  00 
119  00 
175  00 
199  00 
299  00 
349  00 

27  50 
3.  SO 

349  00 
349  00 

69  00 
109  00 
115  00 

79  00 
99  00 
95  00 
139  00 
129  00 

115  OO 
155  00 
115  00 
155  00 

79  00 


PC  Mouse  BUS  Plus 
PC  Mouse  Serial  Pius 

NIC  NOMC  lilCIVONKI 

Mmiisync  ii 
Multisync  Plus 

NK  INPOAMATION  imiMS 

P 760  Printer 
P660 

P 2200  80  COL 
OAIAATA 

Micfoiine  t8?P'us 
Miaoiine  192  Pius 
Microime  t93  Pius 
Microime  292  W'lniertace 
Microline  293  W 'interface 
Laserlirw6 
PAAAMSI 
Autoswitch  480 
Modular  Graphics  Card 
VGA  Plus 

RLttt  DnCLOAMWT 

Hardcard  20  MB 
Hardcard  40  MS 


99  00 
99  00 


679  00 
499  00 
369  00 

269  00 
375  00 
509  00 
509  00 
669  00 
1539  00 

169  00 
129  00 
259  00 

S99  00 
749  00 


99  00 
119  00 
165  00 
199  00 

85  00 

439  00 
299  ra 
349  00 
529  00 

419  00 

279  00 
159  00 

1059  00 
3699  00 
549  00 
759  00 


r ADVAimMS 

1 • Orders  placed  before  3pm  (PST)  shipped 

1 samed^ 

1 • We  welcome  corporate  accounts 

1 • Free  technical  support 

1 • Immediate  replacement  of  defective  goods 

1 • Bulk  discounts 

1 • One  million  dollar  inventory 

1 ilmmedTale  shipment  on  purchase  orders  * 
from  qualified  institutions  (schools  and 
universities  included) 

• No  hidden  charges 

TIRMSi 

All  prices  suDiect  to  change  without  notice 
we  do  not  guarantee  compabbiUty  No  sur- 
charge lor  VISA  or  MasterCard  2S  surcharge 

American  Express  No  returns  without  RA# 
Short  shipments  must  be  notified  within  48 
hours  15%  restocking  lee  on  non-defective 
goods  S3  EO  C 0 0 charge  Shipping  S4  50 
peniem.  less  on  bulk  orders  (18  W Blue  La- 
bel } (Higher  for  some  hardware  items  ) 

Call  tor  prices  Hk  any  Item  not  included  In 
this  price  list. 

“Drdei  desk  Jlechh^T supporl  open 

6am  to6pm  Monday-Fnday 

10  am  lo2pm  Saturday  (PST) 

P.O.  ROX  15M 

6934CanbySt  Suite  #109-110 

Reseda.  CA  91335 

Afc  weleuM  iMarMttMMi  OrAvt  m4 
Curpeeie  AccmbM. 

Tdcs  tetAISOOMAU  UR/Paa  SIA-TOS-AMS 

1818  705-1895  US 

1 800  231-6603  CA  1 800  328-4473  US 
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Selaet  rrintar:  Cartridjes  and  Fonts 

Total  Qoantity:  3S8  K 

AvailaLle  Qnantity:  27  K 

Soft  Fonts 

()«sntlty  Usod 

<M)  T»s  Ran  Mpt  Sold  (Land) 

19  K 

<M)  Tbs  hn  Hpt  Italic 

28  K 

(AC)  Tbs  Han  Hpt  Italic  (Land) 

28  1 

(AC)  Tbs  hn  18pt  lold 

28  K 

(AC)  Tbs  Ibn  18pt  lold  (Land) 

28  R 

(AC)  Tas  Ihn  2tpt  lold 

41  R 

(AC)  Tbs  Rbh  21pt  lold  (Land) 

44  R 

(AC)  Tbs  Itaii  3lpt  lold 

64  R 

(AC)  Tbs  Ann  3Bpt  lold  (Land) 

64  R 

* (Al)  Holv  86pt 

14  R 

a (Al)  Htlw  Kpt  (Land) 

14  1 

* (Al)  Holv  Mpt  lold 

15  R 

* (Al)  Holv  86pt  lold  (Land) 

15  R 

* (Al)  Holv  Hpt  Italic 

14  R 

* (Al)  Holv  86pt  Italic  (Und) 

14  R 

ttark  Fonts:  > Fresont  wlion  print  joL  Lofins 

Fress  Esit  to  save 

a Can  So  loaded  dnrinf  print  Jol 

Frost  Cancel  to  cancol. 

The  stift  font  selection  screen  tlispluys  the  i art  ridges  or  fonts  your  printer  supports . 
You  can  mark  fonts  or  cartridges  for  auttmuitic  downlthidiiig. 


WordPerfect  5.0 

(condnued  from  page  481 
screens  of  earlier  versions.  In  a 
nice  touch,  however,  users  of 
the  Hercules  Graphics  Card 
Plus  can  now  see  italics,  super* 
scripts,  strikeouts,  and  other  at- 
tributes on-screen,  and 
EGA/VGA  users  get  a choice  of 
screen  fonts  that  display  italics 
or  underlines. 

Line  and  position  measure- 
ments display  in  inches,  but  you 
can  change  measurements  to 
centimeters  or  points — or  for 
the  most  precise  control,  Word- 
Perfect'^ undocumented  inter- 
nal “w”  units  of'/iau  inch.  At 
last.  Version  5.0  is  using  abso- 
lute measurements  rather  than 
character  counts  for  margin  and 
tab  settings.  But  you  can  still 
make  the  status  line  display  line 
and  character  numbers. 

The  basic  Version  5.0  key- 
board is  mostly  unchanged  from 
that  of  Version  4.2.  All  sub- 
menus now  use  mnemonic  ab- 
breviations instead  of  numbers. 
What  you  gain  in  mnemonics 
you  lose  in  excess  keystrokes, 
however.  Version  5.0  lowers 
many  of  its  functions  three  or 
four  menu  levels  deep. 

Documents  from  Version 


4.2  import  automatically  into 
Version  5.0.  but  you'll  find  an 
occasional  problem  as  the  result 
of  the  differences  in  font  han- 
dling and  other  features.  Ver- 
sion 4.2  macros  can't  be  con- 
verted completely;  you're 
probably  belter  off  creating 
most  macros  anew. 

Version  5.0  lakes  slightly 
longer  to  load  than  Version  4.2, 
and  slightly  longer  to  Jump 
through  complex  files,  but  the 
increase  wasn't  a problem. 

WordPerfect  5.0  clearly 


takes  the  honors  as  the  most 
technically  advanced  word  pro- 
cessor you  cun  buy.  But  not  all 
its  features  were  fully  imple- 
mented in  the  first  copies 
shipped,  and  it  still  has  some  in- 
conveniences and  bugs. 

Although  kerning  is  an  op- 
tion on  the  program's  print 
menu,  WordPerfect  Corp. 
hadn't  begun  writing  the  neces- 
sary kerning  tables  at  press 
lime.  The  initial  LaserJet  driver 
had  errors  that  kept  characters 
like  the  copyright  symbol  from 


printing  at  all.  WordPerfect 
Corp.  promises  to  fix  these 
problems  soon. 

Other  problems  have  to  do 
with  the  program’s  design.  Ver- 
sion 5.0  still  links  indents  and 
hanging  indents  to  tab  settings, 
instead  of  using  the  absolute 
measurements  used  by  other 
programs  and  by  WordPerfect 
il.self  in  every  other  aspect  of 
formatting.  When  you  edit 
hanging-indent  text,  the  cursor 
Jumps  back  and  forth,  and 
you’re  likely  to  lose  formatting. 

Version  5.0  makes  you  write 
an  unintuitive  macro  if  you  want 
to  change  all  your  underlined 
text  into  italics.  Word,  XyWrite, 
and  Noia  Bene  let  you  do  a sim- 
ple search-and-rcplacc. 

If  your  word  processing 
needs  are  relatively  simple, 
however,  you  may  want  to  de- 
lay upgrading  from  Version  4.2 
until  WordPerfect  Corp.  solves 
the  remaining  problems. 

The  flaws  of  WordPerfect 
5.0  are  trivial  compared  with  its 
innovations  and  power,  howev- 
er. Already  the  market  leader. 
WordPerfect  now  becomes  the 
decisive  technical  leader  as 
well.  Everything  else  on  the 
market  suddenly  has  a clear  tar- 
get to  aim  for. 


Do-lt-Ymself  Eketrome 
Mail,  Ho  LAHReqidred 


^^1 

HANDS  ON 

BYFRANKJ.DERFLER.JR. 
PC-iPost,  from  Coker  Electron- 
ics. is  a low-cost  do-it-yourself 
alternative  to  subscription 
e-mail  services  like  MCI  Mail. 

PC-tPost  can  turn  any  IBM 
PC.  XT,  AT.  PS/2,  or  compati- 
ble into  a centralized  electronic- 
mail  system  able  to  receive, 
store,  and  forward  electronic- 
mail  messages  over  the  tele- 
phone lines. 

If  you  need  to  store  only  50 
to  200  messages,  you  can  use  a 
PC  with  dual  floppy  disk  drives 
as  the  electronic-mail  server.  A 
machine  with  a lOMB  hard  disk 
can  store  up  to  3,200  short  mes- 
sages. The  messages  exchanged 
in  the  PC-tPost  system  can  be 


ASCII  notes,  binary  files,  or  a 
combination  of  both. 

Coker  Electronics  sells  soft- 
ware for  both  the  electronic- 
mail  server  and  the  calling  sta- 
tions. but  the  calling  stations 
can  use  any  software  with  Xmo- 
dem-CRC  file  transfer  capabili- 
ties. 

Individual  users  of  the  PC- 
tPost  system  call  into  the  Cen- 
tral system  to  pick  up  or  drop  off 
messages.  The  remote  calling 
software  includes  a text  editor 
that  you  can  use  to  create  mes- 
sages. You  can  also  address 
messages  from  prestored  distri- 
bution lists.  The  software  auto- 
matically calls  the  Central  ma- 
chine. collects  and  transmits 
messages,  and  lets  you  read 
your  mail  off-line  to  reduce  tele- 
phone charges. 


If  you  have  more  than  one 
PC-iPost  Central  (perhaps  one 
at  each  branch  office),  each  cen- 
tral machine  can  call  each  other 
to  pass  messages  to  each  others' 
recipients.  You  can  regulate  the 
timing  of  these  Cenlral-to-Cen- 
tral  calls  to  use  after-hours 
phone  rates. 

Maintaining  the  message 
base  in  most  bulletin  boards  or 
e-mail  systems  can  be  a time- 
consuming  task,  but  PC-tPost 
makes  this  Job  particularly  easy . 
A separate  utility  allows  the  ad- 
ministrator to  delete  messages 
according  to  age  and/or  delivery 
status. 

The  service  is  simple  to  use 
and  works  well.  However.  PC- 
iPost  Central  can  tend  only  one 
telephone  line  at  a time.  Some 
organizations  will  find  one-at-a- 
time  service  too  limiting. 

If  you  need  electronic-mail 
services  to  link  your  organiza- 
tion./*C-/Pr>.rn.s  an  inexpensive 
and  effective  alternative  to  com- 
mercial services. 


F A C T 
gfta  FILE 


PC'-tPosi,  Vcrsiim  3.0 
Coker  Hlcclronics 
14.V)  Ixxington  Avc. 

San  Matct>.  CA  94402 
(415)57.V5.‘>I5 
List  Price:  PC-tPosl,  $129 
($99  in  quantities  of  two  or 
more):  PC-r/V.t/Cenirjl.  $229. 
Requires:  PC-iPost:  2.^(iK 
RA.M.IX).S2.0or  later.  PC - 
Central;  .'SI2K  RAM. 
IX)S  2,0  or  later.  Hard  disk 
drive  recommended  for  larger 
mailboxes. 

In  Short:  An  inexpensive  way 
to  establish  a wide-area  elec- 
tmnic-mail  service.  It  is  limited 
in  being  able  to  handle  only  one 
call  at  a time,  but  the  system  is 
effective  and  easy  to  use  and 
maintain. 
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Get  Sprint  and  you’ll  never 
be  afraid  of  the  dark! 


Nothing  holds  a candle  to  Sprint! 


Features 

Sprint 

WordPerfect 

MS  Word 

WordStar 

MultiMate 

• = Yes  O = No 

1.0 

4.2 

4.0 

4.0 

Adv.  1.0 

Maximum  file  size 

Disk 

Disk 

Disk 

4MB 

128K 

Thesaurus  (integrated) 

• 

• 

• 

• 

• 

Windows  Open  (maximum) 

6 

2 

8 

1 

1 

Files  Open  (maximum) 

24 

2 

8 

1 

1 

Cross-Reference  (dynamic) 

• 

O 

O 

O 

O 

Indexing  Options 

7 

1 

3 

3 

o 

Columns:  Parallel 

• 

• 

• 

• 

• 

Snaldng  (chg.  * same  page) 

• 

• 

Not  same  pg. 

O 

• 

H-P  LaserJet  Support 

Pull 

Partial 

Full 

Partial 

Full 

PostScript  Support 

Pull 

Text 

Full 

O 

Text 

Mouse  Support  (integrated) 

• 

O 

• 

O 

O 

Dynamic  Shortcuts 

• 

o 

o 

o 

O 

Alternative  User  Interfaces 

• 

o 

O 

O 

O 

Verify  Spelling  as  you  type 

• 

o 

O 

o 

O 

Programmable  Macro  lang. 

• 

o 

o 

o 

O 

Save  File' 

5.9 

41.1 

9.7 

4.4 

1.0 

Top  to  Bottom^ 

7.5 

7.5 

49.4 

8.1 

21.0 

Search  and  Replace^ 

1.6 

6.6 

4.6 

17.1 

13.4 

Find  Unique  Word 

3.3 

6.2 

7.0 

13.8 

20.6 

Suggested  List  Price 

$199.95 

$495.00 

$450.00 

$495.00 

$565.00 

TICK  leais  were  performed  on  an  Acer  286(8  MH2).  G40K  RAM.  'FIlealie  lOQK.  ^1636  llna.  ^14  ocxxrrences.  Tines  shown  are  In  seconds. 
(Benchmark  details  available  upon  request.) 

FVion  ind  aoectnaUoni  subied  id  dunie  wHboM  soUce 

*CiHfa)ner  ssurfsction  M wir  m«n  cmcem;  U wKiiia  60  days  of  pnrdiaie  Urit  snOM  tom  M ptrlona  M scamUnce  with  our  daims.  all  our  cwionMr  servia 
dcptrinenl.  and  *«  will  arranae  a refund 

All  Borland  products  are  trademarb  or  recMrred  [radeaufts  of  Borland  Intereauonal,  Inc.  Other  brand  and  produd  nama  are  trademarks  o(  Ihdr  reqiecuve 
hoUera  Copyniht  *IB88  Borland  iMernattonal.  Inc.  Bl  1237 


r orgetting  to  “Save”  is  a fact 
of  life  as  are  power  outages,  and 
it  used  to  be  that  a power  outage 
could  wipe  out  everything  you've 
done.  Not  any  more.  Your  work 
is  always  safe  when  you  Sprint.* 

Sprint’s  “Auto-Save”  auto- 
matically saves  your  words  as 
you  type,  so  if  the  lights  do  go 
out,  you  may  be  in  deep  dark- 
ness but  not  deep  trouble. 

Sprint’s  Auto-Save  is  more 
than  “insurance,”  it’s  also 
invisible.  You  know  it’s  there, 
but  it  does  its  job  without 
interrupting  yours. 

Sprint  It’s  the  word  processor 
with  everything! 

You  name  it.  Sprint’s  got  it. 
Incredible  speed.  Auto-Save,  a 
customizable  user  interface,  and 
professional  output.  Sprint  even 
includes  a bonus  pack  of  alter- 
native user  interfaces  that  make 
it  act  like  WordStar,*  MultiMate.* 
WordPerfect,*  Microsoft*  Word, 
or  other  familiar  word  proces- 
sors—a $99  value  free! 

Sprint  has  all  this  and  does 
all  this  for  only  $199.95  instead 
of  the  up  to  $600  that  some 
companies  demand.  Sprint  auto- 
matically saves  your  words: 
it  also  automatically  saves 
your  money.  Sprint— The  fast 
track  to  performance  word 
processing. 


60*Day  Money-back  Guarantee* 
For  the  dealer  nearest  you 
Call  (800)  543-7543 


BORLAND 

INItHNAtlOHAl 
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PageMaker  Goes  Professimt! 


HANDS  ON 


BY  GERARD  KUNKEL 
PageMaker,  Version  3.0,  the 
latest  release  of  Aldus  Corp.’s 
ever-popular  desktop  publish* 
ing  system,  goes  a long  way  to- 
ward bridging  the  gap  between 
ease  of  use  and  professional  fea- 
tures  in  desktop  publishing 
packages.  Aldus  leapfrogged 
Version  2.0  to  synchronize  PC 
and  Macintosh  PageMaker  ver- 
sion numbers. 

Version  3.0  adds  powerful 
features  such  as  automatic  text 
wrap,  snaking  text  columns, 
and  style  templates  while  main- 
taining the  ease  of  use  that  has 
made  PageMaker  the  DTP 
package  of  choice  in  many  of- 
fices. 

Version  3.0’s  Innovative  ap- 
proach to  text  wrap  gives  you 
several  ways  to  design  text 
around  irregular  objects.  An  in- 
visible frame  surrounding  a 
graphic  object  consists  of  dis- 
tinct points.  Each  point  can  be 
moved  either  toward  or  away 
from  the  graphic  to  customize 
the  text  wrap.  You  can  also  in- 
sert new  points  and  surprint 
over  graphics. 

Whereas  the  previous  ver- 
sion of  PageMaker  required  you 
to  place  blocks  of  text  individ- 
ually, Version  3.0  automatical- 
ly snakes  text  into  the  next  col- 
umn or  page  and  inserts  pages 
when  required.  This  greatly 
speeds  the  placing  of  long  docu- 
ments into  master  designs. 

Version  3.0’s  style  sheets  let 
you  store  your  custom  styles  as 
templates.  Templates  include 
the  master  publication  design  as 
well  as  type  point  sizes  and 
styles.  Each  publication  carries 
its  own  template,  but  a template 
can  be  copi^  from  one  publica- 
tion to  another  or  stored  sepa- 
rately as  a template  file. 

liie  enhancements  also  in- 
clude import  and  export  filters 
that  allow  popular  file  formats 
to  be  used  for  getting  data  and 
text  in  and  out.  without  interme- 
diate conversions.  The  package 
includes  filters  for  Lotus  /-2-i 
.WKS  and  .WKl  files.  dBASE 
.DBF  files.  .CGM  metafiles. 


HPGL,  Videoshow  files,  and 
others.  Export  support  is  limited 
to  standard  ASCII  and  Micro- 
soft Word  formats. 

The  addition  of  layers  for 
spot  color  resolves  the  tedious 
registration  problems  that  Page- 
Maker 1 .0  presented  when  try- 
ing to  create  complete  electron- 
ic publications  ready  for 
printing.  Objects  or  text  may  be 
copied  or  moved  between  layers 
to  allow  for  on-screen  two-color 
production. 

PageMaker  3.0  runs  notably 
slower  than  Version  1 .0,  due  in 


part  to  the  increased  overhead  in 
Microsoft  Windows,  Version 
2.0,  and  to  PageMaker's  own 
added  features.  The  wealth  of 
new  features  in  this  version  jus- 
tifies the  performance  drop,  but 
that  drop  is  substantial.  Version 
3.0  running  on  my  20-MHz  386 
machine  seemed  about  the 
speed  of  Version  1.0  running  on 
an  8-MHz  AT. 

With  the  introduction  of 
PageMaker  3.0,  the  PC  version 
has  finally  caught  up  with  the 
Mac  version.  Page  composition 
features  are  the  same  across  the 


A fast  way  to  change  fonts  in  PageMaker.  Version  3.0.  is  to  highlight  the  text  to  he  af- 
fected and  pick  a style  from  the  style  menu,  at  the  right  of  the  screen. 


KeepmgTi^ontHCds 


HANDS  ON 


BYNEILJ.RUBENKING 
Nickel  cadmium  batteries  have 
two  major  failings:  when  they 
run  out  of  juice  they  do  it  sud- 
denly. and  if  you  don't  dis- 
charge them  fully  before  re- 
charging, you  can  reduce  their 
ability  to  hold  a charge. 

Battery  Watch,  a $39.95 
software  package  by  Travelling 
Software,  addresses  both  of 
these  problems. 

The  package  installs  in  lOK 
to  20K  RAM  as  a TSR.  After 
loading  the  program,  you  press 
the  hotkey  at  any  lime  to  view 
the  Estimated  Time  to  Empty, 
based  on  current  power  draw. 


During  disk  access,  the  estimate 
will  be  lower;  if  backlighting  is 
off  it  will  be  higher.  A status 
screen  lists  the  power  consump- 
tion for  each  component  of  your 
laptop. 

Battery  Watch  can  also  re- 
store your  battery’s  life  to  its 
rightful  level.  If  you  regularly 
recharge  a 4-hour  battery  after 
an  hour  of  use,  eventually  it  will 
just  go  empty  in  an  hour.  Bat- 
tery Watch's  Deep  Discharge 
feature  breaks  this  cycle  and  re- 
turns your  battery  to  its  original 
capacity  by  turning  components 
on  and  off  to  drain  the  battery 
completely.  Before  Battery 
Watch,  the  only  alternative  was 
to  spend  over  $100  on  a new 
battery.  JE 


F A C T 
FILE 


PageMaker,  Version  3.0 
Aldus  Corp. 

411  First  Ave.  Soulh.  #200 
Seattle.  WA  98 104 
(206)628-2375 

List  Price:  $795;  upgrade,  $95; 
$47.50  for  Extended  Technical 
Support  Subscribers, 

Requires:  Microsoft  Windows. 
Version  2.0  (comes  as  Windows 
2.0  runtime  program). 

In  Short:  Sets  a new  Ntandard 
for  desktop  publishing  packages 
by  combining  ea.se  of  use  and 
professional  publishing  fea- 
tures. Not  copy  protected. 
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two  platforms  and  files  are 
transportable  between  the  PC 
and  Mac  via  an  AppleTalk  PC 
card  or  a Dayna  Card  file  trans- 
fer system. 

While  professional  publish- 
ing systems  still  have  a strong 
command  of  their  market,  the 
release  of  PageMaker  3 .0  raises 
the  benchmark  in  the  easy-to- 
use,  full-featured  DTP  software 
category.  Future  releases  of 
PageMaker  and  other  DTP  soft- 
ware products  may  well  elimi- 
nate the  need  for  two  publishir^ 
categories.  []E 


F A C T 
Miflj  FILE 


Battery  Watch 
Travelling  Software  Inc. 
!93l0N.Crcek  Pkwy. 

Bothell.  WA  9801 1 
(206)48.3-8088 
List  Price:  $39.95 
Requires:  Supported  laptop 
computer,  including  Datavuc 
Spark;  Epson  Equity  LT;  NEC 
MultiSpecd;  Sharp4501 . 4502. 
and  452 1 ; Tandy  1400;  Toshiba 
Ti(X)0.  T1  KX).  and  T12(X);  and 
Zenith  181  and  183;  10Kto20K 
RAM;  DOS  2.0  or  later 
In  Short:  An  inexpensive, 
valuable  laptop  UkiI  . Not  copy 
protected. 
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“Most  people  we  meet 
who  give  Paradox  a try, 
end  up  switching  to  it” 

Mark  Cook  and  Steve  King  Data  Based  Advisor 


Here’s  what  Data  Based  Advisor 
had  to  say  about  Paradox:* 

"You’ll  find  creating  a Paradox 
database  easy ...  The  real  test  of  a 
DBMS  isn’t  how  easy  it  is  to  enter 
your  data,  but  how  easy  it  is  to  query 
that  data,  rearrange  it.  and  perform 
caicuiations  with  it. 

"The  Paradox  Query  by  Example 
(QBE)  system  allows  you  to  easily 
structure  queries  from  two  or 
more  databases . . .” 

Even  novices  create  applications 
without  programming 
"Any  Paradox  user,  even  a novice 
one.  can  easily  use  the  Personal 
Programmer  to  generate  menu-driven 
Paradox  applications  ...  The  Personal 
Programmer  works  well  all  the  time, 
even  with  long,  complex  applications. 

We  found  it  can  really  simplify 
application  development." 

'CMonier  ntHboloR  ia  oar  naiti  corKsnt:  If  wHliln  60  dsyi  of  purchaie  this 
pralKt  docs  not  perform  tn  (ocutlince  »l(ti  oer  dalmi.  alt  our  oniDaer  ser- 
vKe  departmem.  and  •«  «ltl  arniife  a refand. 

rin*ili«RfMriTainMMirBorMlilmBMMl  OUKrMMantpraawlHaawrlraar' 
■Ifti  w ireMfiTil  al  rtuMUt  tjeifi^fUWe  Banna  inttllinil 


"Finally,  as  the  frosting  on  the 
applications  developer’s  Paradox  cake, 
it’ll  only  cost  you  $9.95  to  buy  the 
run-time  version  of  Paradox  |2.0|  to 
distribute  |unlimited|  copies  of 
your  application." 

Macros  save  programming  time 

"What’s  really  nice  about  Paradox 
macros  is  this:  the  program  records 
them  in  the  Paradox  Application 
Language  (PAL).  Once  you’ve  recorded 
a macro,  you  can  name  it.  save  it. 
and  re-use  it.  But  best  of  all.  when 
you  start  programming  with  PAL.  you 
can  include  your  macros  as  part  of 
your  PAL  code,  really  saving  pro- 
gramming time." 


BORLAND 

INTfHNATIONAl 


Paradox  gives  you  true 
concunency  on  your  network 
"You’ll  find  using  Paradox  on  a net- 
work is  exactly  like  using  the  stand- 
alone version.  The  real  power  of  the 
Paradox  NetPack  shows  itself  when 
you  simultaneously  access  a database 
being  used  by  other  people  ...  The 
program  elegantly  handles  all  the 
chores  of  a multiuser  database  system 
with  little  or  no  effort  by  network 
users.  Along  with  allowing  you  to 
almost  instantly  see  changes  made  by 
other  users.  Paradox  has  very  powerful 
automatic  record  locking  features." 

Report  Generator  is  a joy  to  use 

"If  you’ve  ever  suffered  with  creat- 
ing dBASE  III  PLUS  reports,  you’ll  find 
the  Paradox  Report  Generator  a real 
joy  to  use  . . . The  Report  Generator 
allows  you  to  create  headers  and  foot- 
ers and  to  place  fields  wherever  neces- 
sary to  get  the  appearance  you  want." 

Paradox  is  the  one  we  choose! 

"One  of  us  is  a confirmed  Paradox 
user  who  has  used  the  software  since 
the  beta-version  of  Paradox  1.0.  ’The 
other  just  learned  to  use  Paradox  for 
this  evaluation:  he’s  decided  to  give 
up  dBASE  and  switch." 

Excerpts  from  Mark  Cook  and  Steve  King's 
review  of  Paradox  in  Data  Based  Advisor. 

January  1988. 

Paradox  is  just  the  beginning 

Borland  has  Paradox  2.0  for  standalone 
or  network  users  under  DOS  and  special 
versions  optimized  for  your  386  and  OS/2 
environments.  Plus  a whole  family  of  profes- 
sional software  solutions  that  work  together 
and  build  on  each  other.  Including  Ouattro:’ 
The  Professional  Spreadsheet;  SideKick’ 
Plus:  The  Professional  Desktop  Manager; 
and  more.  See  them  today! 

60-Day  Money-back  Guarantee' 

Reprinted  with  permission  from  Data  Based  Advisor.  Vol.  6. 

No.  I.  Copyright  1987.  Data  Based  SoiuUons.  Inc. 
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LIBRARY  SUPPORT. 

ANOTHER  CAREER  OPPORTUNITY  FOR  PCs 
WITHOUT  OUR  386  MOTHERBOARD: 


WK6  Our  MotherBoard,  Your  PC,  XT  or  AT  Can  Run  New 
OS/2  Releases!  If  you’d  rather  keep  your  computer  on  your  desk 
than  under  foot,  get  our  386  MotherBoml  Our  Board  will  give  your 
spreadsheet,  complex  CAD  and  graphics,  and  multitasking  applications 
a boost  to  boast  about.  In  fact,  our  line  of  MolherBoards  accelerate 
your  PC,  PC/XT  or  PC/AT  to  speeds  equal  to  the  IBM  PS2  Model  80. 
And  faster  Because  we’ve  built  in  1 Megabyte  of  high  speed  RAM  and 
a 387  math  coprocessor  socket. 

Accelerator  Cards  Have  No  Future.  An  accelerator  card 
can  only  turn  an  obsolete  computer  into  a faster  obsolete  computet 
Our  Motherboards  advance  your  computer  into  a new  386  system! 
They  run  OS/2,  Windows/386,  UNIX  V and  PC-MOS/386  For  more 
power  you’ll  find  l6-bit  expansion  slots  that  accommodate  the  latest 
I/O  expansion  cards.  Only  our  386  MotherBoards  give  your 
PCs  an  unlimited  future! 

The  Critics  Applaud!  PC Magazine  awarded  our  Board  "The 
Editor's  Choice"  for  386  Replacement  Boards.  PC  IFferWcalled  it  "the 
Upgrade  Product  of  the  Year” 


Technical  Features  ■ 16  MHz  80386  ■ 1 Megabyte  of  100  nsec 
4-way  interleaved  RAM  ■ PC/AT  compatible  I/O  and  BIOS  for  support 
of  OS/2  • Six  8-bit  expansion  slots  • two  l6-bit  expansion  slots; 
four  on  386  MotherBoard/AT  • One  32 -bit  expansion  slot  for  up  to  12 
Megabytes  of  high  speed  memory  ■ Battery-powered  clock  calendar 


386  Motherboard  for  the  PC  or  PC/XT $1695 

.386  Motherboard  for  the  PC/AT $1795 

386  MotherBoard/20  MHz  for  PC/AT $2195 

32 -bit  RAM  Board  (1  Mbyte  installed;  up  to  4 Mbytes) ....  $695 

16  MHz  8(B87  math  copiiocessor $695 

l6-bit  combination  hard  disk/floppy  disk  controller $245 


Step  up  your  PCs  with  our  easy- to-  install  386  MotherBoards.  For  more 
information,  call:  1 (800)  443-6284  In  New  York:  (516)  434-1600 
All  our  products  are  available  at  your  local  computer  dealer! 
Hauppauge  Computer  Works, 

175  Commerce  Drive, 

Hauppauge,  NewYork  11788 


IVadmurllS:  IBM  PC,  XT,  AT,  PS2  and  OS/2:  IBM. 
Intel  386:  Intel  Corp.:Wind(>ws/386:  Mkrosoft  Corp. 
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PC  UPDATE 


by  Paula  Seefeldt 


OfficeWriter 
Light  Expands 
Word 

Processing 

Functions 


OfftceWriier  Light,  from  Office  Solutions, 
now  offers  a 50.000-word  dictionary,  laser 
printer  support,  and  ASCII  conversion  capabil- 
ities. Additional  new  features  include  five- 
function  math,  outlining,  and  document  sort. 
For  the  laptop  user.  OfficeWriter  Light  pro- 


IBMAdxanceS  IBM  has  updated  the  three  software  compo- 

SoiUtionPaC  personal  publishing  SolutionPac. 

Software  SolutionPac  is  designed  to  provide  all  the  hard- 

ware and  software  that  is  necessary  to  produce 
high-quality  in-house  documents.  SolutionPac 
software  now  Includes  Aldus  PageMaker,  Ver- 
sion 3.0.  Microsoft  Windows,  Version  2.03. 
and  the  IBM  Personal  PageP rimer  Adapter  Li- 
censed Program,  Version  1 .3.  Upgrades  from 
Aldus  are  $ 1 5 for  users  who  purchased  Page- 
Maker aUcr  No\cmbcT  2,  1987.  and  $1 10  for 
those  who  purchased  prior  to  that  date  (Aldus 
Corp. . Seattle,  Wa.sh.;  (206)  622-5500). 
Microsoft  Windows  upgrades  are  free  to  regis- 
tered users  who  purchased  Windows  1 .0  after 
April  1 , 1987.  and  cost  $25  to  those  who  pur- 
chased before  that  date  (Microsoft  Corp. , Red- 
mond, Wash.;  (206)  882-8080).  PagePrinter 
Adapter  Licensed  Program  upgrades  are  $70 
(IBM  Corp.,  While  Plains,  N.Y.;  (914)  765- 
1900). 


OfficeWriier  vides  interactive  pagination,  documenl  sum- 
Light  has  in-  marics,  and  on-scrcen  columns.  The  two-disk 
creased  menu  package  retails  for  $195.  Office  Solutions  Inc., 
options.  ^is.;  (608)  274-5047. 


KCR  Offers  NCR  Corp.  will  buy  back  processor  boards 
Rebate  users  of  its  80286-board  PC8  lOs  when 

they  purchase  an  80386  board  upgrade  kit.  Us- 
ers have  a choice  of  receiving  cither  a cash  re- 
bate or  i Microsoft  Windows  package  and  an 
NCR  mou.se.  The  cash  value  of  the  boards  var- 
ies with  the  purchase  date.  One-year-old 
boards  are  worth  $225. 2-year-old  boards  arc 
$150,  and  3-year-old  boards  are  $75.  NCR 
Corp..  Dayton,  Ohio;  (513)445-4732. 


Designer  Uses 
WrSlWrDText 
editing 


Micrografx  has  added  several  new  features  to 
its  graphics  package.  Designer,  Ver- 

sion 1 .2,  has  a Pantone  PMS  color  palette,  on- 
screen WYSIWYG  text  editing,  and  support 
for  color  PostScript  printers.  The  enhanced 
color  interface  allows  users  to  access  up  to  16 
million  colors.  Version  1 .2  is  $99  for  regis- 
tered users  and  free  to  anyone  who  purchased 
Designer  after  May  1 . The  retail  price  for  the 
product  is  $695.  Micrografx  Inc.,  Richardson, 
Tex.;  (800)  272-3729. 


Microsoft 
Supplies  Free 
Font  Kit 


Microsoft  Word,  Version  4.0,  users  now  quali- 
fy for  a free  Bitstream  Fontware  Installation 
Kit  and  a copy  of  Microsoft  Pageview.  These 
two  products  represent  a combined  value  of 
$535  and  are  designed  to  provide  a graphical 
user  interface.  To  receive  the  updates,  users 
should  send  the  two  coupons  enclosed  in  the 
Word  package  to  Microsoft.  Microsoft  Corp., 
Redmond.  Wash.;  (206)  882-8080. 


Toshiba  Adds  Toshiba  has  added  a backlit  liquid  crystal  dis- 
Backiit  Screen  of  TI200  portable  computers. 

This  LCD  option  provides  better  screen  read- 
ability in  dim  lighting  and  is  available  with  both 
the  T 1 200H  and  the  T 1 200F.  The  backlit 
screen  option  is  an  additional  $200  with  either 
portable.  To.shiba  America  Inc.,  Irvine,  Calif.; 
(714)583-3000. 


PC  image 
Manipuiates 
Gray-Scaied 
Images 


Dulacopy's  PCI  mage.  Version  12. runs  un- 
der Microsoft  Windows  and  works  with  all 
Datacopy  scanners.  This  image  processing 
package  allows  useni  to  capture,  utilize,  and 
save  gray-scaled  images.  A free  copy  of 


PC  Image  7.2 
reproduces 
gray-scaled 
images. 


Microsoft  Windows  will  be  included  in  all  pack- 
ages shipped  in  the  first  90  days.  Updates  are 
free  to  users  who  purchased  Version  1 . 1 after 
February  1 and  $50  for  those  who  purchased 
prior  to  that  date.  Suggested  retail  price  for  the 
package  is  $495 . Datacopy  Corp. . Mountain 
View.Calif.;(415)965-7900. 
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Here’s  a radical  idea:  give  people  who  work  together  the  means  to  easily 
shore  information  among  PCs— but  don't  force  them  to  become  computer  experts 
to  do  it. 

Here's  another  one.  Make  this  network  so  simple  to  install  that  you  can  set 
up  the  whole  thing  in  oh,  soy,  o half  hour  or  so. 

PresentingTOPS' 


MORE  NETWORK. 
LESS  NET  WORK. 


With  theTOPS  Network,  you  and  your  co-workers  can  access  files  from  each 
other's  computers  exactly  as  if  they  were  sitting  on  your  own  PC  or  hard  disk. 
And  even  print  out  those  files  (with  ourTOPS  NetPrint”  software)  directly  to  any 
printer  that  supports  the  "PostScript*"  language,  such  as  Apple’s  LaserWriter.'"  All 
through  easy-to-use  menu  commends. 

The  result  is  the  very  comforting  — and  productive  — feeling  of  being  able 
to  concentrate  on  the  work  at  hand,  instead  of  on  having  to  learn  the  network. 

On  aTOPS  Network,  every  computer  can  share  files  directly  with  any  other, 
thereby  sharing  the  load  of  the  entire  network.The  result  is  that  you  don't  have  to 
purchase  an  expensive  central  file  server.  Or  shut  down  the  network  when  you 
want  to  add  a new  computer.  Or  hire  on  extra  person  to  monage  the  whole  affair. 

And  setting  upTOPS  is  just  as  straightforward.  You  can  install  the  necessary 
network  card  — such  os  ourTOPS  FlashCard”— in  no  more  than  twenty  minutes. 
Loading  theTOPS  software?  We've  unofficially  clocked  it  under  five  minutes. 

As  if  all  that  weren't  enough, TOPS  runs  over  common  twisted-pair  cabling, 
such  as  regular  phone  wire.  Just  add  an  easy-to-install  network  connector— such 
as  theTOPSTeleConnector— at  each  node.  And  at  only  $189  for  the  software, 
and  $239  for  eachTOPS  FlashCard, TOPS  is  the  least  expensive  way  to  get  your 
workgroup  working  together. 

Of  course  with  TOPS,  PC-to-PC  communication  is  just  the  beginning.  Because 
without  sacrificing  simplicity,  we  also  offer  products  that  let  you  share  informa- 
tion just  as  easily  with  other  networks  and  systems,  including  Macintoshes'"  and 
Sun"  workstations. 

Want  more  information?  Give  us  a coll  at  800-445-TOPS  (from  outside  the 
U.S.  and  Canada,  call  415-769-8700).  Or  write 
to  us  at  TOPS,  950  Marina  Village  Parkway, 

Alameda,  California  94501. 

After  that,  it  gets  easier.  A Sun  Microsystems  Company 

TOPS  Sun.  and  Swn  logo  are  >e9«ered  trademarks  of  Sun  MKfosystems  inc  TOPS  FlashCard  and  TOPS  NeiPrmt  ore  irademorksof  SunMicrosystems 
Irv  Rnt  Script  it  a registered  trodemaili  a*  Adobe  Systems  liVorporoied  Mocintosh  ond  LaserWriter  ore  trademarks  of  Apple  Computer.  Inc 
Prices  ^lown  ore  suggested  retail  prces  ond  are  svbrect  to  chortge  without  notice 
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With  TOPS,  it's  easy  to  shore  information  among  PCs— ond  other  systems,  too 
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edited  by  Bill  Howard 


Sex  Change 


strucnonal  materials  catalog 


“A  theft  has  been  committed. 
The  thief  is  dashing  from  coun- 
try to  country  and  city  to  city. 
Your  student  detectives  know 
only  the  name  of  the  thief. 
Carmen  Sandiego,  and  they 
have  the  task  of  arresting  him." 

— Description  of  Where  in 
the  World  Is  Carmen  Sandiego? 
from  Scholastic's  1987-88  in- 


Heavier  Than  Air? 

"Scores  of  men  had  failed  to 
conquer  Mount  Everest.  Then 
on  May  29,  1953,  a British  ex- 
pedition finally  reached  the 
summit.  Not  only  did  the  men 
make  the  difference.  The  tech- 
nology did.  Lightweight  porta- 
ble oxygen  developed  for  avia- 
tion made  the  29,0 1 8-foot  climb 
possible.  Technology  enhances 
performance." 

— Applied  Data  Research 
Inc.  ad  in  Datamation 


"'Wanted:  Crimebusters.  Can- 
didates should  have  an  inquisi- 
tive mind  . . . .’  Students  an- 
swering this  ad  are  given  one 
assignment:  Stop  the  dastardly 
criminal  Carmen  Sandiego  and 
her  slippery  gang!" 

— Same  page,  description  of 
Where  in  the  USA  Is  Carmen 
Sandiego? 


WouidThat 
It  Were  So 

"You  can  save  time,  worry  and 
perhaps  even  money  by  using 
back-up  systems  to  protect  your 
equipment  in  case  of  a power  in- 
terruption. Many  computer 
software  packages  have  a built- 
in  system  to  keep  your  files 
from  being  lost.  Back-up  batter- 
ies are  often  available  on  digital 
equipment." 

— Pamphlet  sent  with  Caro- 
lina Power  & Light  bills 


Formerty,  the  Dealer  Serviced  Jaguars 

"In  Detroit,  a large  payroll  and  data-processing  service  bureau 
{found  its]  PS/2's  were  formatted  with  the  wrong  version  of  DOS. 
The  retailer  who  did  the  formatting  corrected  the  problem  by  replac- 
ing system  boards . ' ' 

—PC  Week,  March  16.  1988 


tn  MIS  Week  (March  7. 1988 f.  Release  3 of  Lolas.  1-2-3  appears  to  have  the  look  and 
/ire/o/Microsofl  Word  and  Aldus's  PageMaker. 


Classified  Intelligence 


The  Columbia  computer, 
100%  IBM  compatible, 
Panasonic  printer,  mono- 
gram monitor,  23  programs. 
$2000  or  best  offer  . . . 
xxx-xxxx 

— Salt  Lake  City  Tri- 
bune. February  14,  1988 


Geneve  9640  by  Myarc, 
Inc.,  a complete  upgrade 
system  for  the  TI99/4A  . . . 
built  in  sound  chip  with  three 
tones  and  one  noise  . . . 
UCSD  Pa.scal  version  4.22 
run  time,  allows  the  loading 
and  running  of  thousands  of 
standard  Pascal  programs, 
such  as  Fortran  77  and  Co- 
bol. 

— Computer  Shopper, 
February  1988 


XT  computer — 640  memo- 
ry, 1 floppy  drive,  I 20 
min.  hard  drive.  $875.  xxx- 
xxxx 

— Nashville  Tennessean, 
February  17,  1988 


AST  IBM  computer:  Tape 
dry,  40  meg,  2 meg  memy, 
lijO  Baud  modem  $3750. 
xxx-xxxx 

— Huntington  Beach 
(Calif.)  SuperSaver,  Febru- 
ary 10,  1988 


$3.00  a disk,  $ 1 .00  for  a cat- 
alog or  $3.00  for  a catalog 
and  a demo  disk.  Special 
business  pak:  6 disks  for 
$20.00  .... 

— PC  Resource,  Febru- 
ary 1988 


Meet  your  new  typist 


Just  like  our  old  typist:  letter  scanned  by  the  Saba  Page  Reader  shows  a comma  added 
after  one  word  and  a period  omitted  after  another  in  the  on-screen  version . 


Have  you  seen  anything  offbeat  or  unusual  about  the  computer  industry?  Send  submis- 
sions to  Communiques.  PC  M-d^azine.  One  Park  Avenue.  SewYork.NY  10016.  Print 
your  name  legibly;  include  the  name.  city,  and  publication  date  of  any  newspaper  clip- 
ping. and  include  your  T-shirt  size.  Contributors  receive  SSO  and  a PC  Magazine  T- 
shin.  In  case  of  duplicate  entries,  the  earliest  postmark  prevails.  Sorry,  but  entries 
can't  he  acknowledged. 

Winners  this  issue:  Timothy  Wolfe  (Sabo  Page  Reader).  Vanita  Avani  (\-2-3.  Re- 
lease 3).  Terry  Lundgrant  monogram  monitor).  Daniel  Moss  1 20  min.  drive).  David  G. 
Graham  tCenevc  9640).  Addison  K.F.  Ching  (tape  dry),  Pam  Treban  (6  disks  for  $20), 
Dave  Ramsey  tPS/2  system  boards).  Joe  Johnson  (Carmen  Sandiego).  Jack  Cook 
(CP&L).  Peter  Loshindighth  eight  oxygen). 
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dBASERm’fr  1-2-3 


Last  year  we  met  a crazy  programmer  who  said 
he  could  build  a database  with  the  power  and 
capacity  of  dBASE  and  put  it  inside  1 -2-3. 
Well,  he  works  for  us  now,  and  if  you  know 
anything  about  database  programs,  his  baby 
is  going  to  knock  your  socks  off. 

Introducing®  BASE,  a full-feature  rela- 
tional database  add-in  for  1 -2-3.  Now  anyone 
who  knows  how  to  use  1-2-3  is  an  Instant 
database  wizard  because®  BASE  turns  1-2-3 
into  a powerful  “front-end"  for  database  appli- 
cations. It’s  as  easy  as  1 -2-3. 


Huge  capacity 

If  you've  every  tried  to  use  1 - 2-3  as  a data- 
base manager,  there’s  a good  chance  you've  nm 
out  of  memory.  That's  beause  1-2-3  stores  data 
in  the  worksheet.  @ BASE  stores  data  on  disk 
where  recoid  capacity  is  virtually  unlimited. 
You'll  never  nrn  out  of  memory  again. 

Brains  and  brawn 


©BASE  compares  with  powerful  stand- 
alone database  programs  like  dBASE  or 
RBASE,®  but  it  operates  in  concertwith  1-2-3. 
You  get  the  best  of  both  worlds.  l-2-3givesyou 
tools  for  data  analysis.  @ BASE  gives  you  big 
data  capacity.  Brains  and  brawn,  ft's  a nice 
combination. 

In  minutes  you  can  build  a worksheet  with 
dynamic  links  to  the  database  on  disk.  (The 
worksheet  might  present  a sales  recap  by  re- 
gion.) Next  month,  for  up-to-date  results,  simply 

See  our  ad  on  page  408 


load  and  recalc  the  worksheet.  Fresh  database 
information  is  automatically  linked  from  disk. 

Industry-standard  file  format 

® BASE  uses  exactly  the  same  file  format 
as  dBASE  III  and  dBASE  III  Plus.  dBASE  is  not 
required  to  use  @BASE.  But  if  you  have  stan- 
dardized on  dBASE,  ©BASE  fits  right  in. 

@ BASE  reads  and  writes  dBASE  files  directly. 
No  conversion  is  necessary. 

At  less  than  a third  the  cost  of  dBASE,  you 
may  decide  to  use  @ BASE  instead  of  dBASE 
throughout  your  organization  wherever  users 
need  easy  access  to  dBASE  information. 


Serious  Performance 


@ BASE  beats  dBASE  111  Plus  in  benchmark 
tests.*  ©BASE  is  up  to  3.7  times  foster! 


dBASE  III 

Plus 

@BASE 

Locate  record 

12  sec 

12  sec 

Rack  database 

7.1  min 

1.9  min 

Sort  database 

10.8  min 

4.5  min 

*Tesl  with  4,000  records,  34  fields  per  record 

©BASE  works  with  l-2-3Release2on 
the  IBM  PC,  XT,  AT,  PS/2  and  compatibles. 
Only  $195.  No  competing  add-in  database  can 
maUh  @ BASE  for  power,  compatibility  and 
performance.  Nothing  even  comes  close. 
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Introducing  @BASE 

( pronounced -ai  base") 

(&  BASE  ™ puts  the  power  of  dBASE  III  Plus® 

inside  1-2-3.® 

With  @ BASE  you  can; 

• Instandy  iransfomi  an  on-sheet  database 
to  a dBASE-compadble  database  on  disk. 

• Use  1 -2-3  as  a “front-end”  for  existing 
dBASE  applications. 

• Build  a complete  database  application 
from  scratch  using  1-2-3  to  control 
database  functions. 


(fr  BASE  Features 


• Huge  capacity  - data  is  stored  on  disk. 

• Occupies  only  72K  RAM  + 8K  per  open  file. 

• Fully  compatible  with  dBASE  III  file  formal 

• Flexible  d^  structures: 

- Table  view 
-Form  view 

- Cn)s.stab  view 

• Powerful  Query/Selection  commands. 

• Bi-directional  data  transfer  between 
worksheet  and  database 

• Dynamic  link  between  worksheet  and  data- 
base using  new  database  @ functions. 

•Fully  compatible  with  I-2-3macros. 

• Multi-level  sort  (ascending/descending). 

• Global  multi-field  search  and  replace. 

• Create/modify  database  definition. 

• And  much  much  more! 

You  can  open,  access  and  update  multiple  data 
files  concurrently  using  special  ^ db  fijncUons. 
An  optional  module,  available  S(M)n,  leis  you 
“join”  data  files  on  one  or  more  common  fields, 
and  support  index  files.  Option  price  is  $89.95. 


Please  send  me: 

copiesof(aBASEat$195eadi. 

Include  $3.75  shipping  ($12  outside  USA  and 
(Canada) . MA  resi^nls  add  5%  sales  tax. 
Payment  VISA  MC  AMFJC  Diners  Ciwdc 

CAMI# 


nm  ai> 


TboRkr.  mill  coupon  or  call  loll-fm 
lnMAWO-44T-l»6  NaUoniHy 

800-445-3311 

P 
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PERSONICS  CORPORATION 
2352  MAIN  STREET 
CONCORD.  MAOmi 
617897- 1575 


dBASE*  Users— Attack 
the  Mac  with  FoxBASE+/Mac 


¥oq  can  create  stnnning  screens  like  this  with  fMMK—immediately! 

This  actual  FoxBASE+/Mac  screen  i^to  illnstrates  the  Mew  Window, 
C<mimand  Window,  Integrated  Graphics,  Memo  held  editing. 

Trace  and  Debugging  Facilities,  and  the  BROWSE  feature. 


New  Frontiers,  No  Fears. 

FoxBASE+/Mac  gives  you  the  unprece- 
dented ability  to  run  your  dBASE  pro- 
grams on  the  Macintosh  immediately— 
without  changing  a single  line  of 
code!  But  there’s  much  more.  With 
FoxBASE+/Mac  you  can  create 
beautiful,  robust  applications  that 
are  truly  Mac-like— using  the 
familiar  dBASE  language! 

Speed  and  Power. 

FoxBASE-i-/Mac  gives  you  speed  to 
burn— plus  the  power  and  performance 
you’ve  eome  to  expect  from  Fox.  In  fact, 
FoxBASE-i-/Mac  is  by  far  the  fastest 
database  system  available  on  the  Mac 
today— up  to  200  times  faster! 

View  Window. 

The  View  Window  is  the  master  control 
panel  for  FoxBASE-h /Mac’s  graphical, 
non-programming  interface.  Use  it  to 
open  and  close  files,  set  up  indexes, 
establish  relations,  access  BROWSE,  and 
even  to  modify  database  structures! 

BROWSE. 

FoxBASE-f /Mac’s  BROWSE  feature 
brings  new  convenience  and  power  to 
database  display  and  editing!  You’re  in 
complete  control— BROWSE  lets  you 
dynamically  adjust  the  size  and  order  of 
fields  displayed,  add  or  delete  records, 
and  split  the  window  to  show  different 
database  sections  side-by-side.  Together, 
BROWSE  and  View  Windows  eliminate 
the  need  to  write  programs  for  common 
database  operations! 

Integrated  Graphics. 

Copy  and  paste  graphs,  charts,  diagrams 
and  even  pictures  into  your  database— 
instantly!  FoxBASE+/Mac  gives  you  the 
power  to  display  these  graphics,  or 
merge  them  into  reports  and  documents! 


FckBASE  Bitd  PoxBASE-f  are  trademarks  of  P<n  Software. 
dBASE  and  dBASE  III  PLUS  are  trademarks  of  Ashton-Tue. 
Hacinlosli  is  a trademark  of  McIntosh  Laboratory.  Inc., 
licensed  to  Apple  Computer,  Inc. 


Command  Window. 

FoxBASE+ /Mac’s  Command  Window 
gives  both  experienced  developers  and 
novice  user  ultra-convenient  access  to 
the  dBASE  command  language— just 
type  a command  into  the  Command 
Window,  and  it’s  executed! 

Get  The  FoxBASE+/Mac 
Facts  Now! 

Call  (419)  874-0162  Ext.  760  for  more 
information  about  FoxBASE+/Mac.  Or 
visit  your  local  software  retailer. 


FoxBASE*f /Mac  is  part  of  the  award-win- 
ning family  of  iwodncts  from  Fox  Software. 
For  two  years  in  a row;  PoxBASE+  bas  been 
given  the  iwestiglous  Editor’s  Choice  award 
by  PC  Magazine,  and  scored  an  impressive 
9.2  out  of  a possible  10  when  tested  by 
Ii\foWorUl's  Review  Board! 


Pox  Software  ^ 

Nothing  Runs  Like  a Fox. 

Fox  Software,  Inc.  (419)  874-0162  Ext.  760 
118  W.  South  Boundary  PAX:  (419)  874-8678 
Perrysburg,  OH  43551  Telex:  6503040827 
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VIEWPOINTS 

■ BILLMACHRONE 


Making  mis 

WORK 


Despite  assurances  to  the  contrary,  the  MIS  department  faces  continuing  uncertainty  about  its 
role.  Some  of  its  problems  are  inevitable.  Others  are  of  its  own  making. 


t’s  not  easy  being  in  the  MIS  depart- 
ment. Never  was.  Never  will  be. 
Information  is  the  lifeblood  of 
American  business.  Computers  are  the 
heart,  the  pump  that  keeps  the  blood  flow- 
ing, nourishing  the  entire  organization. 
Once  it  was  easy  for  the  MIS  department  to 
know  its  role  in  the  organization.  It  owned 
the  computers,  the  communications  equip- 
ment, the  data,  and  the  responsibility.  And 
lest  we  forget,  it  also  owned  the  headaches 
and  the  incredible  educational  job  of  bring- 
ing business  out  of  the  eyeshades-and- 
ledger-book  era. 

I have  a special  affinity  for  those  nirbu- 
lent  times:  I was  the  end  user,  pleading  for 
systems  support,  only  to  be  duly  informed 
by  the  Systems  Priorities  Committee  that 
my  need  was  indeed  great  and  that  they'd 
be  getting  to  it  in  a year  or  two.  I ran  the  in- 
formation center  before  such  things  exist- 
ed, doling  out  green-bar  printouts  and 
punch  card  decks,  assuring  my  users  that 
they'd  have  their  reports  in  2 or  3 weeks.  I 
was  also  the  systems  consultant,  designing 
and  installing  six-figure  mainframe  pack- 
ages to  address  the  awesome  backlog  in 
the  systems  department.  I was  the  insur- 
rectionist, too,  selling  revolution  in  8-bit 
increments  to  a processing-starved  popu- 
lace. 

That  was  in  the  late  seventies  and  the 
early  eighties.  Then  computing  changed, 
permanently.  Computers  got  small  enough 
and  affordable  enough  for  end  users  to 
own.  And  yet,  with  a decade  of  personal 
computing  now  behind  us,  some  MIS 
folks  still  can’t  reconcile  themselves  to  the 
change.  Here  are  a few  test  questions  to 


help  you  gauge  where  you  and  your  com- 
pany stand  on  the  road  to  modernity . 

WHO  OWNS  THE  DATA? 

Yes,  the  company  owns  the  data,  but  I’ve 
seen  too  many  instances  where  MIS  over- 
controls access  to  it.  WTiy  are  we  still  fight- 
ing this  battle?  Sure,  you’re  doing  the  con- 
sistency checks,  the  backups,  and  the 
rollbacks  when  the  user  screws  up,  and  DP 
Audit  is  always  looking  over  your  shoul- 
der. Yes,  you  advise  the  users  and  design 
their  whole  system,  but  then  it’s  time  to 
pull  back.  When  you  do  too  much  hand- 
holding with  u.sers,  they  suffer.  They  be- 
come dependent  on  you  for  everything, 
even  the  easy  .stuff,  and  they  lose  the  abili- 
ty to  think  analytically  about  their  piece  of 
the  business. 


IS  CONNECTIVITY  A WEAPON? 

Some  would  have  us  believe  that  the  time 
of  user  influence  in  the  selection  and  pur- 


chasing of  PCs  is  over.  Don’t  bet  on  it. 
While  you  folks  in  the  MIS  department  are 
setting  standards  for  3270  cards,  network- 
ing, and  access  software,  users  are  being 
seduced  hy  Q & A.  DatuEase,  Quattro. 
and  Han'ard  Graphics.  Even  if  you  have 
an  iron  grip  on  the  purse  strings,  the  savvy 
users  (the  ones  who  read  PC  Magazine]) 
come  to  you  with  completed  purchase  or- 
ders and  specific  requirements. 

Meanwhile.  I’ve  heard  too  many  in- 
stances of  “If  I can  Just  get  a 3270  card  into 
that  machine,  1 can  control  it."  Believe 
me,  you  don’t  want  to  control  it.  Sure, 
you’ve  got  to  maintain  standards,  but 
you’ve  also  got  to  draw  a clear  line  be- 
tween corporate  computing  and  end-user 
computing.  Don’t  saddle  them  with  Dis- 
playWrite  4 on  the  basis  of  some  corporate 
standard  DCA  mumbo  jumbo,  especially 
if  they’re  never  going  to  exchange  docu- 
ments with  people  on  3270  terminals.  Are 
you  using  those  standards  as  a leash,  a 
whip,  ora  lifeline? 

Remember  data,  tbe  lifeblood  of  your 
organization.  It  flows  through  the  cable. 
It’s  really  an  artery.  You  can't  pul  phony 
restrictions  on  arteries.  You  can’t  make  a 
blood  supply  conditional. 

ARE  YOU  LOOKING  THROUGH  THE 
WRONG  END  OF  THE  TELESCOPE? 

I’m  tired  of  big-iron  guys  who  sneer  at 
"micros”  Tin  surprised  they  still  exist, 
but  they  even  have  their  own  newspaper  to 
keep  them  up-to-date  on  the  escapades  of 
those  cute  little  micros. 

The  machines  these  folks  tend  aren’t  the 
dinosaurs — they  are.  The  only  things  mi- 
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CO/VtPUTBR  DIRECT 


Will  No« 


INDERSOLDf 


AND  WE  I^EAN  ITI' 


PricM  Expire  B-3t'68 


CeMiiM  IBM«>  Priiler 

I'/i”  Letter  Size  • M Column 
Limited  Quantitiei 


* Upper  S lower  Case 

(with  true  lower  descenders) 

* Advor>ced  Dot  Matrix  - Heat  Tronsfer 

* Graphics  With  Commodore,  & Apple  Interfaces 

* Reo^  to  Hook  Up  To  Serial  Port  Of  IBM®  PCjr. 

* low  Cost  Adopters  For  IBM®,  Apple, 
Commodore,  & loser  Computers 

* Underline  & Enlarged 

Our  Low  Sale  Price 

$4495 

Lilt  $199 

{Add  $7.50  shippirtg.*) 


PC,  XT  A AT  Compatible 
lotenMil  Disk  Prives 

TIAC  360K  • 5%"  Drive 


Double  Sided/Double  Density 
Fits  IBM  PC,  XT  S Compotibles 
Half  Height 

*79” 

List  Price  $199 

(Add  $5.00  shipping*) 

TIAC  1.3  M-  5%"  Drive 

1 .2  Mega  Byte  Memory 

Fits  IBM  AT  $ Compatibles 
Double  Sided/Double  Density 

*99*5 

List  Price  $199 

(Add  $IO.n  shipping*) 

TIAC  720K  • 31^"  Drive 

Double  Sided/Oouble  Density 
Fits  IBM  PC,  XT  $ Compatibles 
Holf  Height 

*99” 

list  Price  $199 

[Add  $5.ra  shipping') 

TIAC  1.44  M- 31^"  Drive 

*139” 

tw  ■ ^ 


* 1 .44  Mega  Byte  Memory 

• Fits  IBM  AT  & Compotibles 

• Double  Stded/OoL^e  Density 

* list  Price  $299  (Add  tlO.W  shipping*] 


nOCPSlS”PrMer 

Multi'Head  Wide  Carriage  Printer 
With  High  Dot  Resolution 


•720  CPS- 150  CPS  NLQ 

• 8K  Print  Buffer 

• Print  Speed  of  314  LPM  In  Droft 

• 6 Print  Heods  Achieve  High  Dot 
Resolution  In  Higher  Speed 

•NIQ  Speed  Of  47.41PM 

• 136  Column  Wide  Carrioge 

• IBM  ond  Epson  Mode 

• Parallel  C^tronics  Port 

Our  Low  Sale  Price 

$799*5 


List  $1995 


(Add  $14.50  shipping.*) 


30  MiG  Harddrive 

* Supports  AAS  DOS 

* 20  Mego  Byte  Storoge 

* Auto  Boots  When  Powered  Up 

* Floppy  Disk  Controller  Included 

* Fits  IBM  PC,  XT  $ Compatibles 

* Vt  Height  - Takes  the  Room  of  Full  Size  Drives 

Sale  Price  $0 

(Add  $10.00  shipping.*)  ^^D  List  $499 

^Seagate 

Super  Fast  ST  251 
40  MiG  Harddrive 

* 38  ms  Access 

* Supports  MS  DOS 

* 40  Mega  Byte  Storoge 

* Auto  Boots  When  Powered  Up 

« '/}  Height  ■ Takes  % the  Room  of  Full  Size  Drives 

95 


S'A"  Floppy  Diikf 

191 


DoubiG  Sldmd 

Doublm  Dmnaity  _ . 

Minimum  Quantity  SO  ® 

Moximum  Quantity  2S0  (Add  $4.00  shipping.*) 

100%  Certified  • Liftetime  Guarontee 

Box  of  50 $9.50  (19*  ooch) 

(without  sleeves) 

Box  of  50 $10.50  <31*  ooch) 

(with  sleeves) 

Box  of  100  (rw  limit) . . . $24.00  (34*  oach) 
(with  sleeves  4 labels) 


Hi-$peed  NLO  Prinler 

Superb  Near  Letter  Quality 
160-1MCPS 


Economy  Sleeves $1 .00  per  quontity  of  SO 

Disk  IoImIs $3.95  per  quantity  of  100 

Disk  Notchers $3.95  eoch 


5V4”  DS-DD 

241 


IncludEt  Olikf, 

SIeevsi,  LabEli  A . 

Writ#  ProtEcti  eoea 

no  limit  (AlMKOOiMpfHng.'l 


Sale  Price 

(Add  $10.00  shipping.*) 


$389 


U«SM9 


100%  Certified  • Lifetime  Guarantee 
Immediate  Replacement 
if  the  disk  ever  fails! 

Sold  in  lots  of  100. . S24.00 


* High  Speed  Dot  Motrix 

* Near  letter  Quality  Selectable  From  Front  Ponel 

* Italics  - Elite  • Condensed  • Pico 

* Troctor/Fiiction  Feed 

« Centronics  Porollel  Port 

* * lifetime  Worronty  On  Print  Heod 

* 6 Month  Replocement  Policy  For  Printer 

* Super  Grophics 

* 8K  Print  Buffer 

Our  Low  Sale  Price 

95 


*179 

(Add  $10.00  shipping.*) 


List  $499 


15  Day  Home  Trial  * 90  Day  Immediate  Replacement  Policy 
COMPUTER  DIRECT 

22292  N.  Pepper  Rd,  Borrington,  IL.  60010 

Coll  (312)  3B2.5050  To  Ordorl 


COAAPUTER  DIRECT 

Is  1st  In  PRICE,  SUPPORT,  & eUARANTISf 


WE  LOVE  OUR  CUSTOIVIERSI 


Prices  Expire  8-31 -SB 


ISMHilBM^Tirbe 
Xf  Coaipolible  SytlCM 


* 512K  Professionol  Turbo  XT  Computer 

* 360K  Floppy  Drive  ar>d  Controller 

* *15  MHz  (Norton  Cl  Rating) 
•MSDOS3.2&GW8o$ic 

* 17'  Hi'Res  35  MHz  Monochron>e  Monitor 

* Genuine  IBM®  Printer  With  Interfoce 

* One  Roll  Of  Heat  Transfer  Paper 

* Word  Processor,  Spreadsheet  B Data  Bose 

* Complete  DOS  & System  Tuto  Included  FREE ! 

Our  Low  Sale  Price 


^699 

(Add  $35.00  shipping.*) 


95 


List  $1995 


’ISMHxIBM^XT 
Cenpalible  Ceiiip¥ter 


• 512K  Professionol  XT  Turbo  Computer 

• 360K  Floppy  Drive  ond  Controller 

• *15  MHz  (Norton  Cl  Rating) 

• MS  DOS  3.2  & GW  Bosic 

• Parallel,  Serial  & Game  Ports 

• TTL  Monochrome  Monitor  Cord 

• Super  Fast  V20  CPU  • "AT  Style"  Keyboard 

• Security  Keylock  & Clock  Calender 

Our  Low  Sale  Price 


«599 

(Add  $10.00  shipping.*) 


95 


list$t195 


Conpflribte  ConpviBP 


• 80286 16  Bit  Microprocessor 

• 1 .2  MEG  Floppy  Disk  Drive 

• Porollel  ft  Seriol  Printer  Ports 

• *16  MHz  (Landmorfc  CPU  Rating) 

• 101  Key  "AT  Style"  Keyboard  * 0 Wait  State 

• BIOS  w/Built-ln  Support  for  3'/i"  Drives 

• Oock/Calendar  ft  SMurity  Keylock 


*899 


9S  With  Floppy/Hord  Drive  Controller 
Cord  ft  S12K  RAM  Memory  Irtstolled 


Our  Low  Sale  Price 

95 


*599 

(Add  $14.50  shlppir>g.*) 


List  $2295 


12"  TTl  Monochrome 
Monitor 


IBM  300/1200  BPS 
Card  ftHodem 

* 1 200  Boud  Bell  21 2A/ 103  at  1 200/300  BPS 

* 100*/*  Hoyes  Compatible 

* Automatic  Dioling  ft  Answering 

* Built-In  Speaker  Wth  Volume  Control 

* Seporote  Voice  and  Dota  Jocks 

* Both  Touch  Tone  ond  Pulse  Dialing 

* Extensive  Diognostics 


ir'ShRetRSB 

Color  Monitor 


Sale  Price 


(Add  $3.00  shipping.*) 


^59 


95 


Ust  $149 


* Anti-Glare  Screen 

* Audio  Speaker 

* Volume  Control 

* Block  Motrix  Tube 

* Horizontal  Resolution  260  Lines 

* Includes  Composite  Coble 

Our  Low  Sale  Price 

*59** 


-KiuHco*- 

IBM  300/1200/2400 
BPS  CardJModeRi 

* Full  or  Half-Duplex  Operotions 

* Hoyes  Compatible 

* Auto  Dial  in  Pulse,  Tone  ft  Tandem 

* KC  Certified  and  Registered 

* Includes  Software 

* Auto  Originate  and  Answer  Modes 

* Reverse  AAode  Dk>l 


* Tinted  Gloss 

* .31  Dot  Pitch 

* 690  X 240V  Resolution 

* Non-Glare  Screen 

* Green/Amber  Text  Switch 

* Data  Coble  Included 

Our  Low  Sale  Price 

95 


Ust  $199 


(Add  $10.00  shipping.*) 


Sole 

(Add  $3.00  shipping.*) 


Price  $ I ^Q95 

shipping.*)  ■ List  $349 


*209 

(Add  $14.50  shippirsg.*) 


List  $329 


15  Doy  Homo  Triol  • 90  Day  Immodiato  Roplocomont  Policy 

(3121382-5050  ^ 

Call  SVe  Love  Our  Customers!  Mall 
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COMPUTER  DIRECT 

22292  N.  Pepper  Road 
Barrington,  IL.  60010 


niNVT^^AN 

UNINTERRUPTIBLE  POWER  SUPPLIES 

/Jt*  -tL 


• Fully  Automatic  Operation 

• Order  — Ship  Same  Day 

• Full  One  Year  Warranty 

• 250  to  1600  Watt  Models 


* 


TOTAL  POWER  PROTECTION 

• Blackouts  - Enables  user  to  oper- 
ate during  complete  loss  of  power 

• Brownouts  - User  is  protected 
from  low  AC  voltage  below  102 
volts, 

• Overload  Protection  — Automatic 
shutdown  in  overload  situation  to 
protect  UPS  from  inverter  burnout 

• Overvoltage  Protection  — UPS  runs 
on  inverter  (117  volts)  when  AC 
voltage  exceeds  132  volts 

• SurgevSpikes  Clamps  transients 
above  200  volts  with  an  energy 
rating  of  100  joules  or  less. 

• EMI  RFI  Three  stage  filtering  for 
clean  AC  power 

• Synchronized  Sinewave*  Elimin- 
ates voltage  reversal  to  input  on 
your  equipment 

• 1 Millisecond  Transfer  Time*  — 

includes  detection  and  transfer  so 
your  machine  never  notices  loss 
of  electrical  power 

• Two  Audible  Alarm  Levels  — 
N6tifies  user  of  battery  usage  and 
two  (2)  minute  warning. 

• LED  Display  — Informs  user  of 
operation  mode,  power  utilized 
on  AC.  plus  "On  Battery"  and  bat- 
tery power  status 

• Alarm  Silencer  — Enables  user  to 
silence  alarm  for  quiet  continued 
operation  during  battery  opera- 
tion 

• Optional  Signal  Port  — Enables  UPS 
to  notify  computer  of  loss  of  AC 
power  to  allow  computer  to  back- 
up or  shut  down 

*2S0  wait  and  SOO  wart  unii%  ohvr  4 

msec  transler  iimt*.  PWM  wave  form 


"Ilm.MAII  1500 


Suggested  Retail 


280  WATT 

1 20  Voll 

5 359.00 

300  WATT 

1 20  Volt 

S S49.00 

500  WATT 

120  Volt 

$ 699.00 

600  WATT 

1 20  Volt 

$ 899.00 

1200  WATT 

120  Volt 

Si  499.00 

>600  WATT 

1 20  Volt 

SI  999.00 

2)0  Volt  Units  Also  Available 


PARA  SYSTEMS,  rNC. 


I4SS  leMay  Dnvt- 
Cairollton  Te*as  7S007 


Telephone 
>214  440  730) 


1-800-238-7272 

FAX  i2l4  4400011  T£LU  140275  OMEGA 


VIEWPOINTS 

■ BILLMACHRONE 


cro  about  personal  computers  are  their  size 
and  price.  Any  reasonably  computerized 
end-user  department  has  more  mips,  better 
throughput,  and  more  nuxlem  equipment 
than  your  machine  room.  Application  pro- 
grams and  development  tools  eclipsed 
their  mainframe  counterparts  a while  back. 

IS  YOUR  MAINFRAME  TOO  BUSY? 

Connectivity  and  workgroup  computing 
are  changing  the  way  mainframes  are 
used.  Savvy  systems  designers  are  putting 
the  processing  tasks  in  the  users'  ma- 
chines. where  they  belong. 

It's  time  to  stop  thinking  in  terms  of 
CICS  screens.  Why  are  we  asking  our 
scarcest  resource — mainframe  CPU  cy- 
cles— to  keep  track  of  cursors,  fields,  and 
mapping?  Remember  the  original  3270 
fC.  with  its  capability  for  four  sessions? 
Everyone  joked  that  it  was  Just  a way  to 
bring  the  mainframe  to  its  knees  four  times 
as  fast.  Just  what  you  need:  some  clown 
editing  a program  in  one  window,  editing 
JCL  in  another,  compiling  in  a third,  and 
testing  in  a fourth — especially  when  the 
entire  process  needn't  be  on-line. 

Modem  systems  should  be  limited  only 
by  the  number  of  transactions  they  can  pro- 
cess, not  by  the  number  of  sessions  they 
can  support.  So  let  the  PC  have  a.s  many 
virtual  sessions  as  it  wants,  but  only  one 
data  stream  back  to  the  mainframe.  Also, 
as  PCs  (and  Macintoshes)  get  bigger 
screens  and  more  interactive  graphics, 
your  paltry  3270  screens  are  going  to  look 
pretty  dumb  to  your  users.  They  want  your 
data,  not  your  screen  designs. 

ARE  YOU  PART  OF  THE  SOLUTION 
OR  PART  OF  THE  PROBLEM? 

Over,  under,  around,  or  through  you,  the 
end  user  will  have  his  data  processing 
needs  satisfied.  Your  job  is  to  make  it 
easy.  Take  a look  at  what  you  offer.  Is  it 
state-of-the-art?  Or  is  it  mired  in  a rehash 
of  old  ideas,  locking  you  and  your  users 
into  outmoded  software  and  hardware? 

Your  information  center  should  be  a 
showcase  for  state-of-the-art  computing. 
You  need  to  have  a working  demonstration 
of  what's  possible,  not  what's  approved. 
Yes,  it  costs  a lot  of  money  to  select,  bain, 
and  support  new  packages,  but  the  cost  is 
far  greater  if  your  constituents  subvert  you 
and  write  you  off  as  outmrxled. 
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DacEasy^  Accounting. 
More  Than  400>000  Growing 
Busincssi  N Worldwide.  DacEasy 
Accounting  leads  the  industry  as  the 
number  one  selling,  award-winning 
program  Two-time  winner  of  PC  World's 
World  Class  Award  and  PC  Magazine's 
Editor's  Choice.  DacEasy  Accounting 
recently  was  named  /w/oU^orW's  Product 
of  the  Year.  Again  and  again,  DacEasy 
proves  that  it  makes  a difference. 


In  fact,  it  provides  you  with  more  than 
700  reports  and  "what  ir  forecasting 
scenarios  based  on  three-year  historical 
information  — great  for  projecting 
expenditures  and  revenue.  And,  in 
addition  to  the  program,  you’ll  find  the 
460-page  documentation  is  written  for 
ease  of  understanding  with  helpful  hints, 
screens  and  examples. 


wm 
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PRODUCT 
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Since  its  introduction  in  1985,  DacEasy 
Accounting,  feature  for  feature,  has  won 
acclaim  as  the  leader  in  accounting 
software.  Now  Version  3-0  features  a 
new  interface  with  transaction-oriented 
pull-down  menus  that  makes  it  think  like 
you  think  as  a business  person  rather 
than  an  accountant.  Readily  installed 
with  five  quick  questions,  your  business 
accounting  is  operating  within  10 
minutes!  Choose  the  predefined  Chart  of 
Accounts  that  are  tailored  for  service  or 
inventory-based  businesses,  or  modify. 

All  seven  modules  (General  Ledger, 
Accounts  Receivable.  Accounts  Payable, 
Inventory.  Billing,  Purchase  Order  and 
Forecasting)  are  fully  integrated.  Data 
posted  once  is  automatically  posted  to  all 
other  related  modules  saving  you  time 
and  ensuring  accuracy  as  well. 


DacEasy  Accounting's  strength  is  its 
capability  for  generating  reports 
that  provide  you  with  fast 
information  and  ultimately 
belter  management  decisions. 


The  DacEasy^  3*0  Series.  A World  of 
Difference  Ln  Business  Software. 

Naturally,  out  of  the  best-selling  account- 
ing program  grew  the  need  for  related 
business  programs  such  as  DacEasy 
Payroll.  The  3-0  version  also  features  a 
new  intuitive  design,  pull-down  menus, 
flexible  pay  periods,  current  federal  and 
Slate  lax  tables,  automatic  withholdings, 
printing  of  checks.  W-2’s  and  1099  forms, 
and  much  more.  It’s  no  wonder  DacEasy 
is  the  world's  best-selling  payroll  and 
personnel  management  program! 

Also  new  for  1988  is  DacEasy 
Graph+Maie,  a RAM-resident  program 
that  interfaces  with  DacEasy  Accounting 
or  Payroll.  Its  easy  graphic  reporting 
features  pie  charts,  line  charts,  bar  charts, 
stacked-bar  charts  and  perspective  bar 
charts.  Plus  custom  file  viewing,  macros, 
pop-up  calculator  and  notepad,  and 
more  make  it  the  ideal  companion. 
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DacEasy^*^.  The  World’s  Best  Ongoing 
Customer  Support  and  Training! 

Disk-based  tutorials,  FREE  Getting  Started 
Support,  and  a brand  new  video  tutor 
are  just  a few  of  the  many  products  and 
services  Dac  offers.  Accounting  and 
Payroll  Tutors  serve  as  on-screen  supple- 
ments guiding  you  through  installation  to 
complete  set-up  with  colorful  graphics, 
sounds,  primers  and  examples.  And 
now,  you  can  enjoy  at  your  convenience, 
DacEasy  Accounting  Video  Tutor,  a two- 
hour  VHS  tape  for  a fun  way  to  learn 
Accounting  3 0-  Toll-free  Extended 
Support  plans  and  nationwide  DacEasy 
seminars  are  also  available. 

A World  of  Difference  in  Price! 

DacEasy  offers  the  growing  business  a < 
world  of  produas  excelling  in  perform- 
ance and  price!  Priced  at  S99.95  each 
are  DacEasy  Accounting  (all  seven 
modules),  DacEasy  Payroll  and  DacEasy 
Graph+Mate.  And  for  a significant 
savings  is  the  DacEasy  BonusPack  which 
includes  DacEasy  Accounting,  Account- 
ing Tutor,  DacEasy  Payroll  and  Payroll 
Tutor,  for  only  S199.95.  A great  start  to 
computerizing  your 
growing  business  the 
DacEasy  way. 

To  order  DocEaey™ 

Accounttn^  PsyroU  and 
Gnph^Mate  by  mail  aefnl 
$99.95  (eachX  BonusPack 
$199.99  to  Doc  Software 
(address  below).  (Pins 
97.90  Shlpplag^I^  resideou 
!Stax/$l7.90 


■Ittpptng  owutde  U.9.) 


DacEasv 


CaU  1-800-992-7779 

(In  (jinada,  CaU  519-7.17-9633) 

il  auaniHlcv  cMi  sll  hiHijiltl  dimily  fn>ni  Dar  S<iA' 


Dac  Software ' p"  . 

17990  PrcMon  Road  • .Suite  800  • I>aUa.s,  TX  75292  ' 

M khlfifdns  Minimum  llardwan' ar<|ti>mncn(«:  IBM  ft.  or  lOOHcompMHitn.  rdKk 


drivr*.  M4  IM»  ,ir  H IKtS  2.0  or  later,  (to  column  prinirr  aMc  In  prim  1.92  c 
MVIMliS.  Itactas)  h a Irwfeniarfc  of  l>ac  S»n«arr.  Inc..  17990  PitMimi  Road. ' 


•lumn  In  mmprrmcd  mndr.  cnk>r  ttr  tmvnnchriHnr  n 
ullr  BOO.  ttallac.  TX  ’’9292  57«0.  9.29' a M' dhke  ai 


•nimr.  296K  mrmnry  ( WMK  (nrltraph'Malr).  Tradmiarickt  IBM.  PC  DIM.  In^ilfA 

■liable.  C'.<>p)ri)thl  Z tOBB,  l>>  Dac  Stiftwarr.  Inc.  All  rlnhlc  rrccfvrd.  <i>OF  r 10* 


^^fe^lGive¥)u 
Six  Solid  Reasons 
W1fY)u  Should 
Be  Developing 
Y)ur^plications 
InClanon. 


1 Slash  Your  Ibtal  Devdopment  Effort... 

From  Prototyping  lb  C^pletion 

Ybu’ll  get  live  results  East — even  before  you  write  the 
first  line  of  code.  Ideas  become  running  applications  in  a 
few  hours. 

Designer,  the  front-end  application  generator,  allows 
you  to  produce  major  programs  with  no  coding.  It 
eliminates  prototyping  as  a preliminary  step  becmise  design 
and  source  code  generation  are  done  concurrently.  \bu  can 
implement  a dazzling  color  screen  or  a report  in  minutes. 
You’ll  probably  never  code  a screen  again! 

2AutoinaticaUy  Generate  Commented 
Source  Code  For  Your  Entire  Application 
The  Professional  Developer’s  Designer  is  the  most 
powerful  application  generator  in  the  industry.  It  creates 
structured  source  code  that  is  fully  commented.  You  can 
easily  add  to  it,  modify  it,  or  just  admire  it. 

And  The  Professional  Developer  is  a complete  develop- 
ment environment  with  all  the  tools  that  you  need. 

3 Create  High-Speed,  Bullet-Proof  Data 
Management  With  Built-In  LAN  Support 
Advanced  techniques  allow  you  to  tune  your  data 
management  to  fit  each  application.  Use  related  files,  dau 
encryption,  memo  fields,  automatic  recovery,  and  commit 
and  rollback — all  without  compromising  Clarion's  high 
level  of  performance  And  complete  LAN  features  are 
included  so  the  applications  you  develop  will  run  on  your 
network  without  any  additional  run-time  or  LAN  PACK  cost. 


AlINew\fersion2.0 


Tbe  Clarion  Professional  Developer  Is  A Total  Programming  Environment  That 
Runs  On  Any  IBM  PC,  PS/2,  Or  TYue  Compatible  With  3S4K  Of  Memory  And  A 
Hard  Disk.  Tbe  Retail  Price  Is  Just  $695.  NOT  Copy  Protected. 


CLARION 

PROFESSIONAL  OEVELOPER” 


Osion  PtDfeukmal  Dnelofter  md  Clirion  Softwm  ir  indenariu  of  Ctarton  Software.  Copyrlgln  1908  Oaiton  Software 
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lnter£w:e  1b  Your  Own  C or  Assembler 
Routines  Fbr  Special  Requirements 


The  Professional  Developer  will  support  special  device 
routines  and  complex  logic  written  in  C and  Assembler. 
You  won’t  have  to  completely  re-write  all  those  existing 
procedures.  You  can  pnxluce  completely  open-ended 
solutions  that  can  grow  with  your  needs  or  requirements. 


5 


Produce  Executable  Programs  That  Don’t 
Need  Run-Time  Systems 


Compile  your  application  into  an  .EXE  program  that  will 
run  on  a stand-alone  computer  or  workstation  so  you  can 
distribute  your  programs  without  costly  run-time  systems. 


6 Get  Started  Immediately.  You’D  Be 
Productive  The  First  Di^. 


Although  there’s  a lot  of  horsepower  “under  the  hood," 
you’ll  be  producing  programs  soon  after  you  open  the 
package  Ybu’ll  find  the  whole  environment  friendly  and 
comfortable  PC  Week  says;  “Clarion  is  easy  to  learn  and 
easy  to  use" 


rmmmmmmmmmmmmmmmmmmtrn 

i And  One  More.  I 

■ We’ll  Give  You  A Free  Piwiew!  ■ 

! See  Your  Dealer  Or  Call  Ibll  Free  ^ 

■ (800)  354-5444  ■ 

■ For  A Free  Copy  Of  Our  Tutorial  I 

■ Diskette  And  Introductory  Material  I 

I (Or.  simply  return  this  coupon).  I 


Company  _ 

.Addreu  

Cit\ Sine 2ip 

Phone  ( I 

Mail  This  Coupon  Ibr 

Clarion  Software 

150  East  Sample  Koad,  Pompano  Beach,  FL  33064 


VIEWPOINTS 

■ JOHN  C.  DVORAK 

The  ugly  reauty 

UNIX  IS  IN  YOUR 
FUTURE 

With  the  imminent  unification  of  all  Unix  systems  into  one  specification,  PC  users  face  the 
dreaded  possibility  that  someday  they  too  may  have  to  learn  Unix. 


Unix  can  be  traced  back  to  Bell 
Labs-Muiray  Hill,  where  (accord- 
ing to  the  Unix  litany)  a frustrated 
programmer  named  Ken  Thompson  decid- 
ed the  world  needed  an  operating  system 
oriented  toward  programmers  and  cooper- 
ative programming  projects.  Something 
transportable  from  machine  to  machine. 
Something  like  the  Multics  OS  he  was  us- 
ing on  an  old  GE  mainframe.  In  what  some 
people  derisively  claim  was  a weekend, 
Thompson  invented  Unix.  That  was  in 
1969.  Programmers  still  swear  by  it. 

While  AT&T  at  first  made  it  difficult  to 
get  licenses  for  Unix,  it  turned  out  to  be  the 
kind  of  operating  system  that  could  be  eas- 
ily cloned.  By  the  end  of  the  I97()s  dozens 
of  Unix  clones  were  plaguing  the  market. 
Cromemco  had  one  called  Cromix,  Mor- 
row Designs  had  one  called  Micronix. 
Motorola  had  commissioned  a Unix-like 
system  called  OS/9  for  its  6809  chip.  Most 
of  this  came  to  a standstill  when  AT&T  re- 
leased a number  of  cheap  permanent  li- 
censes for  the  source  code;  Microsoft 
bought  one  and  rolled  out  Xenix,  which 
more  or  less  became  the  standard  Unix  for 
micros. 

Nearly  a decade  later,  slick  Unix  houses 
such  as  the  Santa  Cmz  Operation  appeared 
with  schemes  to  popularize  Unix.  IBM 
rolled  out  a Unix  clone  and  so  did  Apple. 
Unix  interest  in  the  past  year  has  jump^. 

Not  unaware  of  this  trend,  AT&T  has 
teamed  up  with  Sun  Microsystems  to  be- 
gin the  great  unification  of  all  versions  of 
Unix  into  one  great  pooh-bah — the  be-all 
and  end-all  Unix.  Eventually  Xenix  and  all 
the  old  Unixes  will  be  one  specification. 


There  is  a question  as  to  how  the  new  Unix 
will  be  marketed,  but  indications  ate  that  it 
will  be  cheap.  While  some  vendors  are  jus- 
tifiably suspicious  of  the  Sun/ AT&T  alli- 
ance, few  figure  that  Unbt  should  remain 
the  mess  that  it  is. 

The  big  selling  point  of  Unix  is  that  it  is 
relatively  easy  to  implement  on  new 
microprocessor  architectures.  With  Unix 
comes  the  popular  ptogranuning  language 
C.  With  this  combo,  a new  machine — say 
a RISC-based  screamer — can  have  a lot  of 
software  waiting  for  it  once  it  comes  off 
the  assembly  line.  In  essence,  Unix  has  be- 
come less  of  a programmers’  tool  and 
more  of  a marketing  ploy. 

Unix  trade  shows,  once  the  domain  of 
hackers,  are  now  the  domain  of  marketing 
types.  It’s  a new  game  and  here’s  the  piteh: 

Instead  of  a hardware  company  having 
to  design  an  operating  system  for  its  new 
machine  and  then  persuade  hundreds  of 
third-party  guys  to  write  code  for  the  sys- 


tem, they  can  have  it  all  right  away  by  sub- 
scribing to  this  Unix  sales  pitch.  This  pitch 
isn’t  new,  but  the  market  for  hardware  has 
changed  over  the  past  decade.  It  costs 
more  to  design  and  market  a machine  than 
it  did  in  1978.  Unix  saves  money. 

Apple  and  Commodore  may  be  the  last 
PC  companies  that  took  the  do-it-yourself 
route  with  the  Mac  and  the  Amiga  and 
their  proprietary  OSs.  Amiga  still  hasn’t 
the  third-party  support  it  needs  to  expand 
its  appeal.  Apple  managed  to  attract  some 
of  the  best  in  the  business,  but  it  doesn’t 
want  to  go  through  the  process  again. 

The  alternative  is  to  buy  into  the  Unix 
spiel.  Apple  indicated  that  it  wanted  to 
hedge  its  proprietary  bet  and  actively  sup- 
port Unix  development,  and  so  it  released 
AU/X — Unix  for  the  Mac  II.  Even  IBM, 
fearful  of  a bandwagon  runaway,  keeps 
saying  that  AIX  (its  Unix  clone)  will  be  an 
important  part  of  future  strategy. 

Basically,  everyone  is  fearful  that  Unix 
will  suddenly  catch  on-despite  its  roots  as 
a hard-to-use  techie-nerd  OS.  A new  user 
interface  is  all  that’s  needed,  say  the  boost- 
ers. In  their  favor  are  the  slew  of  new  chips 
headed  for  us:  the  68030,  68040,  88000, 
the  mips  RISC  chip,  the  SPARC  chip,  the 
486.  TTie  lag  time  to  implement  a complete 
system  based  on  a new  chip  is  becoming 
shorter  and  shorter,  forcing  concessions. 
There  won’t  be  time  to  write  a proprietary 
OS.  Look  how  long  OS/2  is  taking  for  its 
full  implementation.  Instead,  the  possibili-  | 
ty  exists  that  Unix  will  be  thrown  on  every-  | 
thing  that  comes  along.  Do  we,  as  PC  us-  s 
ers,  have  to  learn  to  use  Unix  someday?  I 1 
sure  hope  not,  but  I wouldn’t  ignore  it.  I 
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UNIOCK  ITS  FULL  386  POWER 
WITH  SCO  XENIX  386  - NOW! 


Under  DOS,  the  COMPAQ  DESKPRO  386/20’"  is  a powerful 
single-tasking,  single-user  system  that  can  mn  thou- 
sands of  IX)S  applications.  In  16-bit,  8086  mode. 

One  at  a time.  ' ’ 

When  OS/2’"  software  becomes  available,  this 
computer  can  become  a multitasking,  single- 
user  system  running  in  16-bit,  286  mode  that 
can  also  single-task  those  DOS  applications 
under  OS/2. 

One  at  a time. 

With  DOS  or  OS/2,  it  will  support  one 
user — for  the  cost  of  the  entire  system. 

Under  SCO’"  XENIX*  386,  however,  the 

COMPAQ  DLSKPRO  386/20  becomes  a powerful 
multitasking,  multiuser  system  that  can  mn  thousands 
of  proven  XENIX  applications.  In  fiill-tilt,  32-bit,  386  mode 


/nth  SCO  XENDC  386,  this  powerful  computer  can  sup- 
V port  multiuser  configurations  of  16,  32,  or  even  more 
workstations  with  such  blazing  performance  that  indivi- 
dual users  will  believe  they  have  the  whole  system  to 
themselves — at  an  unbelievably  low  cost  per  user. 

And  the  best  news  is  that  you  can  unlock 
tthe  fidl  power  of  the  COMPAQ  DESKPRO 
386/20  today  because  you  can  get  SCO  XENIX 
386 — now! 


SCO  XENIX  System  ViwJihc- SCO  XmiX/amily  of 
st^lware  sohUUm  is  ai'aiUihleJor  (til  industry' 
sUuukmi  iiOH6 . ^2H6  . atul  hosed  ami 
putm.  and  the  Perstmal  System/  ^™ 
50.  60.  and  80. 


Many  at  a time. 

Using  SCO  VP/ix,’"  it  can  multitask  all  the  same  DOS  applica- 
tions under  SCO  XENIX. 

Many  at  a time. 


scoa 

THb  SANTA  CRUZ  OPfcRAl  lUN 


(800)  626-UNIX  (626-8649) 

(408)  425-7222 
FAX  (408)  458-4227 
TVfX  9t0-598-4510scos«z 
uucp: . . . decvu ! iDicrosoft  !soo ! info 
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VIEWPOINTS 


■ JOHN  C DVORAK 


InBIEE  TRACK 


Is  the  80286  Chip  Dead?  And  the  search  for  the  perfect 
portable  computer  continues. 


As  this  issue  hits  the  stands,  the  de- 
bate over  ptxxtessor  chips  will  be  un- 
der way.  The  question:  Is  the  286  chip 
dead?  Now  that  the  Intel  P9  (called  by 
some  the  80386SX,  and  obviously 
named  after  a Nissan)  is  going  to  be  used 
by  Compaq,  what  will  happen  to  the 
80286? 

Most  observers  feel  that  the  80286  will 
become  the  dominant  chip  for  cheap 
low-end  speed  burners.  This  conUasts 
with  earlier  theories  that  said  the  P9  chip 
(essentially  a 16-bit  version  of  the  80386 
chip)  will  kill  the  286.  The  real  target  is 
the  286  second-source  company,  AMD 
(Advanced  Micro  Devices),  which  has 
been  a thom  in  Intel’s  side  since  it  began 
licensing  Intel  chips  and  then  making 
them  faster  and  better  than  Intel's.  AMD 
then  had  the  gall  to  sue  Intel  for  not  sec- 
ond-sourcing the  80386. 

Intel  figures  that  it  should  keep  the 
profitable  386  to  itself,  assuring  skittish 
vendors  that  it  will  be  able  to  keep  up 
with  the  demand.  At  Comdex  in  Atlanta 
everyone  was  grousing  about  how  Intel 
is  swamped  and  already  starting  to  allo- 
cate 80386  chips.  The  25-MHz  version 
of  the  chip  is  a real  laugh,  A fiasco  be- 
gan when  someone  at  Sun  Microsystems 
claimed  that  only  Sun  (a  newcomer  into 
the  ranks  of  those  who  use  Intel 
microproces.sors)  would  get  all  the  early 
runs  of  the  25-MHz  chip  for  its  newest 
workstations.  This  caused  an  incredible 
furor  amongst  longtime  customers,  al- 
though Intel  denied  the  allegation.  Ev- 
eryone was  sure  that  Intel  would  pull  just 
such  a stunt.  Intel,  meanwhile,  furiously 
provided  one  or  two  25-MHz  parts  to  ev- 
eryone who  complained. 

Anyway,  everyone  is  convinced  that 
the  P9  is  targeted  at  AMD  and  is  missing 
the  real  threat:  Harris.  Harris  makes  the 


hot  version  of  the  286.  It’s  a fully  static 
CMOS  chip,  as  opposed  to  the  plain- 
vanilla  Intel  CMOS  chip.  The  Harris 
80C286  is  a speed  burner.  Except  for 
possibly  Cypress  Technology,  Harris  is 
the  top  domestic  CMOS  manufacturer. 
Already  the  portables  from  Zenith  and 
other  vendors  use  it  at  a leisurely  12 
MHz.  16-MHz  parts  are  also  available. 
Gordon  Campbell,  honcho  at  Chips  and 
Technologies,  told  me  that  they  took  a 
16-MHz  Harris  chip  and  easily  ran  it  at 
30  MHz!  Furthermore,  the  chip  is  cheap 
and  easy  to  design  around.  The  advan- 
tage of  static  CMOS  is  its  low  power  eon- 
sumption — ideal  for  portables  and  ma- 
chines of  the  future. 

The  P9  may  never  reach  the  speeds  al- 
ready achievable  with  the  Harris  286 
chip,  and  the  only  sales  pitch  for  the  thing 
in  new  machines  is  the  lure  of  80386 
compatibility. 

It’s  a different  story  for  old  ma- 
chines, It  seems  that  a small  piggyback 
board  that  plugs  into  the  80286  socket 
will  be  available  from  many  vendors  by 
year’s  end.  If  I had  a 6-  to  8-MHz  AT  and 
wanted  to  soup  it  up.  I’d  buy  this  device. 

Perhaps  the  80286  is  a doomed  chip; 
the  8088  has  been  doomed  for  years  but 
still  sells  like  hotcakes  to  the  budget<on- 
scious.  The  80286  will  probably  replace 
the  8088  in  that  role  in  the  next  few  years. 
But  will  it  go  away?  It  seems  unlikely, 
even  though  it  is  not  the  chip  of  choice. 

Portable  of  Choice  Dept,:  I men- 
tioned the  Zenith  portables  above  and  I 
now  have  moved  from  my  Z-181  to  a 
speedy  Zenith  12-MHz  SupersPort/286 
with  a 40MB  27-millisecond-access- 
time  hard  drive,  double-scan  backlit 
screen,  and  3-hour  battery  clip  on.  This 
screamer  uses  the  Harris  286  and  the 
newest  Conner  Peripherals  hard  drive. 


which  it  operates  at  2 watts  total  power 
consumption!  There  is  no  question  that 
this  computer  is  the  portable  laptop  of 
choice,  but  it’s  still  not  perfect.  While  the 
double-scan  LCD  is  sharper  than  ever, 
the  small  cursor  seems  to  be  more  easily 
lost  on  the  screen  than  with  older  units. 
And  although  the  company  has  properly 
placed  the  Ctrl  key  next  to  the  letter  A on 
its  newest  8088  laptops  (both  great  ma- 
chines to  replace  the  181  and  183),  it  has 
idiotically  placed  the  CapsLock  key  next 
to  the  letter  A on  the  286  machines.  It 
seems  to  me  that  since  the  286  mimics  an 
AT,  Zenith  would  assume  an  AT-type 
keyboard  with  the  Ctfl  key  placed  next  to 
the  letter  A. 

How  this  insanity  happened  is  a mys- 
tery, since  the  machine  was  designed  by 
Howard  Fullmer,  an  engineering  whiz 
and  a stickler  for  details.  Other  than  that, 
there  is  little  to  complain  about.  I highly 
recommend  the  entire  Zenith  line  of 
portables.  You  should  be  able  to  find  a 
software  patch  for  the  keyboard. 

The  company  also  released  a pricey 
80386  machine  in  a decidedly  ugly  box 
designed  to  compete  with  the  decided- 
ly ugly  Compaq  386  luggable.  It 
doesn’t  impress  me  as  much  as  the  286s. 

At  Comdex  Atlanta,  there  was  talk 
about  an  upcoming  NEC  Zenith-killer 
that  will  attack  the  biggest  complaint  ev- 
eryone has  about  powerful  laptops:  the 
weight.  The  Zenith  weighs  in  at  a hefty 
13  pounds,  the  same  weight  as  a bowling 
ball.  Add  to  that  the  accessories  and 
power  supply.  Who.  except  an  exercise 
nut.  wants  to  lug  a bowling  ball  around 
an  airport?  I do  it  because  I can’t  use  the 
alternative  laptops  with  their  squished 
screens  and  unreadable  displays.  Sorry, 
Toshiba,  that’s  the  way  I feel.  So  NEC  is 
su|q>osedly  readying  an  expensive  (but 
worth  it)  ^pounder  with  a perfect  backlit 
display  and  5MB  or  more  of  silicon 
memory  to  be  used  instead  of  a hard  disk. 
The  entire  design  is  oriented  toward  light 
weight.  I’ll  wait  and  see.  CS 
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No  Matter  How  E Protected, 
^ Sure  You  Ck  Back  It  Up. 

Several  prociucts  can  back  up  protected 
software.  But  only  two  are  tough  enough  to 
handle  even  the  trickiest  protection  schemes. 

Copy  II  PC®  for  just  $39.95,  backs  up 
more  protected  software  than  any  other  program. 

What’s  more,  it  can  remove  copy  protection 
already  on  your  hard  disk.  PC  Magazine  calls  it 
the  “easiest  of  such  programs  to  use’.’  And  now, 
with  our  menu-driven  Noguard,  it’s  a snap. 

Copy  n PC  easily  handles  Lotus  1-2-3  and  over 
100  other  top-selling  programs. 

For  the  ultimate  solution,  try  the  Copy  II  PC 
Deluxe  Option  Board.  For  just  $159,  it  gives  you  the  same  advanced 
technology  used  by  commercial  disk  duplication  firms. 

Magazine  reported  it  “could  not  find  a 
program  this  board  couldn’t  handle”  It’s  so 
powerful,  in  fact,  it  even  lets  you  read  and 
write  Mac  data  files  in  a IBM  PS/2  Model  25 
or  30,  or  a PC  or  AT  with  a 3.5"  internal  drive. 
No  matter  how  it’s  protected,  be  sure  you  can 
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Vott-  remoies 
Suptrrlofc,  Everlok  and 
Prolok  copy  proteaioru. 


back  it  up.  For  the  dealer 
nearest  you,  or  to  order 
direct,  call  (503)  690-8090, 
M-F,  8 a.m.  to  5 p.m. 
(West  Coast  time). 


f.\C0RF0RA7ED 
15220  N.W.  Greenbrier  Pkwy.  #200 
Beaverton,  Oregon  97006 
(503)  690-8090  Sales/Info 
(503)  690-8080  Tech  Support 


CopynPC  , 

O®' n PC  Ddi®  Optra  Board 


Copy  n PC*  and  Copy  U PC  Deluxe  Option  Board  are  trademarks  of  Central  Paint  Software.  All  other  company  and  product  names  are  trademarks  of  the  company  or  manufacturer  respectively. 
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‘There’s  No  Reason  To  hook  Beyond 

PC  TOOLS 

-PC  Magazine,  Editor’s  Choice  Award,  TivoTime  Winner 


Data  Recovery  ♦ Fast  Hard  Disk  Backup  ♦ Disk  Management 


Now  we’ve  given  you  even  more 
reason-PC  Tbols™  Deluxe. 

PC  Tbols  Deluxe  gives 
you  all  the  best  features 
ofFastback:  Norton’; 

XTREE;  Mace;  Side- 
kick;  Lightning'“  and 
Disk  Optimizer-a  $700 
value-for  just  $79. 

Other  utilities  may  claim 
they  “do  it  all;  but  only 
PC  Tools  Deluxe  delivers: 

♦ A DOS  shell  so  complete 
80  Micro  called  it  their  “over- 
whelming choice  based  on 
versatility,  ease  of  use,  and 
cost!’  * The  best  UNDELETE 
available-instead  of  merely 
“guessing’,’  it  recovers  all  data 
even  on  fragmented  files. 

. HARD  DISK  BACKUP 
as  fast  and  every  bit  as  reliable 
as  Fastback.  ♦ The  leading 
UNFORMAT  for  hard  disks 
and  floppy  disks,  enabling  you  to 
recover  from  many  disk  disasters. 

♦ PCFORMAT  for  safe  for- 
matting of  floppy  and  hard  disks. 

♦ A quick,  reliable  DISK  CACHING 
utility  for  speeding  up  disk  access. 

♦ A fast  COMPRESS  feature  that  like  Disk  Optimizer 
dramatically  improves  hard  disk  performance.  ♦ And  a better 
resident  mini  WORD  PROCESSOR  than  Sidekick,  including 
word  wrap,  search /replace,  formatted  page  printing  and  more. 

Before  you  buy  any  of  these  other  utilities,  take  a look  at  PC  Tbols 
Deluxe.  Like  PC  Magazine,  you’ll  find  there’s  no  reason  to  look 
any  further.  For  the  dealer  nearest  you,  or  to  order  direct,  call 
(503)  690-8090,  M-F,  8 a.m.-5  p.m.  (West  Coast  time). 
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^ INCORPORATED 

15220  N.W.  Greenbrier  Pkwy.  #200 
Beaverton,  Oregon  97006 
(503)  690-8090  Sales/Info 
(503)  690-8080  Twh  Support 


PC  Tools  IS  a trademark  of  Central  Point  Software.  All  other  product  names  are  trademarks  of  their  manufacturers. 


Introducing  REMOTE^ 
It’s  never  been  so  easy  to  do  so  much 
in  distant  PC  operation. 

Until  now,  to  have  this  kind  of  flexibility  and  control 
over  a host  PC,  you’d  have  to  be  in  the  same  room. 

Now,  even  if  you’re  thousands  of  miles  away,  REMOTE^ 
allows  you  to  operate  a host  PC’s  £^)plication  software  with 
total  control  and  exact  mapping  of  the  host  keyboard . . . fast 
file  transfers  even  while  an  application  program  is  running 
. . . remote  printer  redirection ...  an  error-checked,  data- 
compressed  link  even  with  conventional  modems. . .and 
CGA  color  graphics. 

REMOTE^  comes  in  two  parts-R2H0ST  and  R2CALL- 
available  together  or  separately,  so  you  can  create  the 
combiilation  to  meet  your  exact  ne^s.  R2H0ST  is  also 
accessible  from  most  terminals  and  terminal  emulators. 


REMOTE-  is  packed  with  features  asers  have  asked 
for.  A choice  of  three  distinct  automatic  and  manual 
answering  modes.  Directory-to-directary  file  transfers 
using  a half-screen  display  of  host  files.  Proprietary  file 
transfer  protocol  with  redundant  file  skipping  and  partial 
file  recovery  (other  popular  protocols  also  supported).  A 
“Phone  Book”  that  facilitates  one-entry  calls  from  listings 
of  names,  numbers,  and  passwords.  Host  call-back  capa- 
bility. Integrated,  context-sensitive  help  system.  LAN 
access.  Mainframe  access  to  an  IBM  host  with  IRMA. 

And  more. 

Discover  the  new  remote  control  program  from  the 
makers  of  CROSSTALK.  Ask  your  dealer  about  REMOTE? 
or  write  us.  ^ 

REMGFE^- 
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CROSSTALK  COMMUNICATIONS/IOOO  Holcomb  Woods  Parkway, 
Roswell,  Georgia  30076/(800)  241-6393 

A Division  of  Digital  Conununications  Associates,  Inc.  deCI' 

CROSSTALK  U a rvgistcTFd  tnitrmui  of  DigiUl  CammuniralkHis  .Assuclam.  Inr.  CASL.  IRMA  and  Smart 
Akc  arr  tndrmariis  of  Pigita)  Communkatiofu  Assortatn.  Inr.  CompuServe  is  a registered  trademark  of 
CiimpuServe.  Inr. . an  IIAR  Bkici  Compan> 


VIEWPOINTS 

■ JIM  SEYMOUR 


Don’t  LET  THE 

BETA  BUGS  BITE 


The  definitions  of  ‘ ‘gold  disks,  ’ ’ ‘ ‘alpha  software,  ’ ’ and  especially  ‘ ‘beta  software’  ’ need 
refining  if  the  software  development  process  is  to  ftmction  properly. 


We  recently  talked  here  about 
what’s  happened  to  the  manage- 
ment of  software  development 
in  the  PC  business.  New  programs  often 
appear  years  later  than  promised;  upgrades 
are  shipped  months  or  even  years  after 
they’re  due. 

Part  of  the  problem  arises  from  the 
mumbo-jumbo  connected  with  alpha  soft- 
ware. beta  software,  “gold  dislcs,"  and 
the  rest  of  it.  Vendors  speak  of  programs 
entering  6-week  beta-testing  phases,  al- 
though meaningful  beta  testing  takes  far 
longer.  And  when  we  hear  the  vendors’ 
predictions,  we  foolishly  believe  them 
. . .becau.se  we  wanr  to,  because  we're 
eager  to  get  our  hands  on  those  new  pro- 
grams. 

A SIMPLER  TIME  Until  the  la.st  year  or 
so.  the  rules  and  definitions  have  been 
pretty  simple.  In  general,  alpha  software 
was  still  too  buggy  to  allow  outsiders  in  on 
the  testing.  It  included  those  very  prelimi- 
nary versions  where  most  or  all  of  the  fea- 
tures were  "turned  on,"  but  the  vendor 
knew  they  weren’t  nearly  reliable  enough 
for  widespread  u.se  and  testing  of  the  prrv 
gram. 

By  contrast,  beta  software  was  hardly 
robust,  but  it  was  at  lea.st  reliable  enough  to 
let  a small  cadre  of  outsiders  participate  in 
the  testing  ( and  in  the  case  of  upgrades,  the 
outsiders  usually  included  a goodly  num- 
ber of  power  users  of  the  existing  product). 
Beta  software  had  everything  turned  on 
and  virtually  everything  working — al- 
though it  still  wasn’t  reliable  enough  to 
turn  loose  on  the  paying  public.  Bugs, 


while  they  were  numerous,  rarely  had  cat- 
a.strophic  results,  such  as  losing  data.  De- 
bugging code  was  still  included  in  the  beta 
versions,  which  meant  they  were  both 
larger  and  slower  than  release  versions 
should  be. 

Finally,  vendors  turned  out  that  "gold 
disk,"  or  locked-up  version,  ready  to  du- 
plicate and  ship.  Everything  worked,  and 
while  a few  known  bugs  might  still  be 
lurking  in  the  product,  none  had  serious 
consequences. 

DRAWING  A FLNER  LINE  One  prob- 
lem with  managing  software  development 
is  that  those  definitions  are  just  too  coarse. 
In  practice,  much  finer  gradations  exist 
and  need  to  be  acknowledged,  especially 
in  beta-level  software.  Accepting  that  fact 
leads  to  greater  candor  and  caution  on  the 
vendor's  side,  and  perhaps  to  more  reason- 
able expectations  on  our  side. 

Pete  Petenson,  the  Executive  VP  of 


WordPerfect  Corp..  is  a witty,  direct 
straight-shixrter.  WordPerfect  has  taken  its 
lumps  recently  on  shipping  late — Wi>rd- 
Perfecl  5.0  for  the  PC  shipped  much  later 
than  anyone  expected,  and  the  company’s 
version  of  WordPerfect  for  the  Macintosh 
was  more  than  a year  late. 

So  Peterson  has  gotten  used  to  being 
ribbed  about  slippage  in  new-prixluct  ship- 
ping dates.  But  that  hasn’t  taken  away  his 
wit  or  his  directness.  The  sobering  experi- 
ence of  shipping  two  major  products  late 
has  led  Pete  to  develop  his  own  set  of  defi- 
nitions of  beta-level  software. 

Though  there’s  a little  that's  tongue-in- 
cheek  af(X)t  here,  there’s  also  a lot  of  truth. 
You’ll  find  Peterson’s  Five  Stages  of  Betas 
interesting; 

Stage  1;  The  coding  is  finished  and 
the  design  problems  are  solved.  Normal- 
ly. the  beta  version  goes  out  while  un- 
solved problems  still  exist.  Everyone 
thinks  the  coding  has  been  solved,  but  it 
really  hasn't  been.  People  call  in  with 
bugs,  and  as  you  fix  them,  major  design 
problems  crop  up.  The  end  of  Stage  1 is 
reached  only  when  the  coding  is  really 
done  and  the  fundamental  design  problems 
are  fixed. 

Stage  2:  The  program  becomes  us- 
able. Even  though  bugs  exist,  you  can  ac- 
tually do  something  worthwhile  with  the 
program. 

Stage  3:  The  big  list  gets  shorter.  Dur- 
ing the  early  stages  you  find  more  bugs  | 
than  you  fix.  But  at  some  point  during  this  | 
stage,  you  pass  the  hump  in  that  curve  and  | 
start  down  the  other  side,  fixing  bugs  faster  | 

than  they're  turning  up.  - 
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Stage  4:  You  get  down  to  the  short 
list.  You  can  tell  you’ve  hit  this  stage  when 
you  can  count  significant  bugs  on  your 
fingers. 

Stage  5:  No  known  bugs  exist,  but  you 


have  the  horrible,  queasy  feeling  that 
bugs  are  still  lurking.  Software  compa- 
nies usually  ship  buggy  software  when 
they  are  in  Stage  5.  and  can’t — or  won’t — 
or  don’t — ^give  the  program  time  to  set  and 


Didn’t  "ifou  Read  This 
Before'fou  Sent  It  To  Me  ? 


Who’s  Watching  The  Grammar, 

Style,  Usage  And  Punctuation  In 
Your  Business  Writing? 

You  know  how  it  is.  You’re  working  hard. 

You're  under  pressure.  You  have  to  get  a special 
report  or  memo  to  the  boss.  Or  a proposal  to  a 
client.  You  work  furiously  to  meet  the  deadline. 

Now  all  they  remember  are  the  errors. 

Helps  You  Improve  Your  Writing, 

Now  Ri^tWritcr,  the  expert  grammar  and 
style  checker,  hdps  improve  your  writing...right 
away.  Ri^tWriter  is  an  expert  system.  It  applies 
over  3,0W  grammar  and  style  rules  to  your  writing 
to  make  it  stronger,  clearer  and  more  powerhil. 

Excellent  Learning  Tool. 

RightWriter  is  also  a superb  teaming  tool  because 
it  mcourages  you  to  think  about  your  writing. 
RightWriter  flags  errors  in  grammar,  style,  usage 
and  punctuation  right  in  the  document.  Then  it 
suggests  practical  ways  to  improve  what  you’ve 
written.  But  it  always  lets  you  decide  whether  to 
use  the  suggestion. 

Tracks  How  Your  Writing  Improves. 

RightWriter  does  more  than  just  correa  gram- 
mar. It  gives  you  specific  scores  on  readability, 
strength,  dcscriptiveness  and  use  of  jargon  in  your 
writing.  It  evoi  lists  uncommon  or  problem  words. 

ConniKt  1^  Rj^iSoh,  bk. 

Rj^wirt  ■ I rc^semd  tndnnirk  iit  Ri^tScA.  btc- 


Suppoits  Leading  Word  Processois. 

RightWriter  is  the  perfect  accessory  to  your  IBM 
or  compatible  PC  or  P&2’s  word  processor.  It  sup- 
ports all  the  popular  word  processors  such  as 
WardStar,®  Microsoft  W>rd,®  WjrdPerfect,® 

PFS:  Write,®  MultiMate®  and  many  others. 

RightWriter  Is  Easy  To  Use. 

Since  it  has  only  one  command,  RightWriter 
becomes  an  automatic  part  of  your  business 
writing. 

See  Your  Dealer,  Or  Call 
RightSoft  at  (800)  992^0244 

(«H)  y2W25Hn  R.nda 


It’s  Only  $95 


30-DAY  MONEY-BACK  GUARANTEE 
RightSoft,  Inc. 

454S  Samui'l  Street,  Sara-Mita,  Honda  V}23) 

Visa,  MasterCard  and  AMEX  accoxed.  Add  $4.00  for  shipping 
and  handling.  In  Flotida,  add  applkable  s^  tax. 
Owrscas  price  (US)  S130  plus  (US)  $15  shipping. 


cureabit.  Within  2 to  3 days  or  even  hours 
of  the  first  shipments  you  always  find  a 
horrible  bug,  which  means  you  have  to 
tear  everything  down  and  start  manufac- 
turing again. 

How  true,  Pete,  how  true. 

NOT  A PRETTY  PICTURE  I’ve  been  a 
part  of  a lot  of  beta-testing  programs, 
sometimes  from  the  inside.  Often,  the  pro- 
cess isn’t  a pretty  one.  To  the  old  joke  that 
there  are  two  things  that  no  one  should  ever 
see  being  made — sausages  and  laws — I 
would  like  to  add  software.  Denying  reali- 
ty becomes  the  norm  as  the  third  or  fourth 
delayed  shipping  date  looms  larger  and 
larger. 

No  matter  how  fat  the  stacks  of  bug  re- 
ports, no  matter  how  hard  earnest  beta- 
testers  argue  against  shipping  the  product 


■ Often,  the  beta-testing 
process  isn’t  a pretty  one. 
To  the  old  joke  that  there 
are  two  things  no  one 
should  see  being  made — 
sausages  and  laws — 

I would  add  software. 


in  its  present  form,  management  is  always 
loath  to  wait  a little  longer.  E-specially  to 
let  software  that  looks  ready  merely  "set 
and  cure"  forafewdays. 

I understand  the  business  imperative: 
the  costs  have  been  accumulating  for  some 
years,  and  whether  they  have  been  capital- 
ized or  expensed,  management  is  under- 
standably eager  to  start  booking  income 
against  tho.se  costs. 

But  shipping  software  that’s  not  yet 
ready  only  increases  those  costs  by  forcing 
crash  programs  to  produce  1.01  versions 
and  then  giving  them  away  to  dealers  and 
users.  And  it  also  erodes  any  software 
company’s  greatest  asset;  customer  confi- 
dence in  its  products. 

Better  late  than  buggy . iS 
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“Within  the  first  couple  of  hours  INFO®  was 
worth  the  day.” 

That’s  what  Robert  Alston,  Director. 
Information  and  Systems  Services,  who  visited  from 
The  Stroh  Brewery  Company  of  Detroit  said  about 
last  year’s  event. 

This  year,  INFO  will  be  worth  your  time  too!  It’s  the 
one  event  showcasing  systems  and  solutions  for  all  your 
information  management  requirements. 

For  15  years,  INFO  has  offered  the  entire  spectrum  of 
new  ideas  and  solutions. Today  more  than  ever  INFO  is 
your  best  source  for  all  the  newest  technologies . . . ISDN, 
SNA,  micro-to-mainframe  links,  fourth  generation 
languages,  relational  database  systems,  data  security, 
voice/data  integration  and  much  more. 

INFO  ’88  will  be  a showcase  of  innovative  products 
and  services  from  virtually  every  important  manufacturer 
. . . Unisys,  Hewlett-Packard,  IBM,  Honeywell  Bull,  Lotus, 
NEC,  Wang,  Ashton-Tale,  Prime,  Xerox,  Digital 
Equipment  Corporation,  Computer  Associates  and 
hundreds  of  others. 


■ Systems  Management 

■ Software 

■ Hardware  Trends 

■ Emerging  Technologies 

■ Multi-Vendor  Connectivity 

■ ComiAunications 

■ Networking 


Information 
Management 
Exposition  & 
Conference 


October  11-14.  1988 

Jacob  K.  JavUs  Convention  Center  • New  York,  NY 


Show  hours:  10am-5pm  daily 


Special  “Show-Within-A-Show” 

The  Transparent  Computing  Environment'” 
presented  by  Control  Data,  will  be  previewed 
at  INFO. 

Enter  the  Transparent  Computing  Environment'" 
and  discover  innovative  solutions  to  multi-vendor 
eonnectivity  and  integrated  information  management. 
Experience  real-life  applications  in  a variety  of 
business  settings. 


Call  1-800-255-7798. 

Well  send  you  a Discount 
Registration  Form 
worth  $15! 

(in  Connecticut, 
call  964-8287) 


Transparent  Computing  Environment  is  u trademark  of 
Control  Data  Corporation. 
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COOL,  QUIET  POWER 


SILENCER  1 50 


ULTRA 
QUIET 

• PC/XT  compatible 

• 1 50  watts  of  power 

• system  runs  5°-15°  cooler 

• 84%  noise  reduction 


TURBO-COOL  1 50 


PERFECT 
UPGRADE 

• PC/XT  compatible 

• 1 55  watts  of  power 

• system  runs  25”-40°  cooler 

• 50%  noise  reduction 

$149 


TURBO-COOL  200 


HIGHEST 
PERFORMANCE 

• PC/XT/Mini  AT  compatible 

• 200  watts  of  power 

• system  runs  30‘’-45*  cooler 

• standard  noise  level 

$189 


EXPANSION  CARDS 
TEMPERATURE  TEST 


1 Contoex  86  results 

2 Temoeraiofes  over 
115*  can  seriously 
Oegraoe  reiiaDtiity 

3 Eacn  18*  increase 
cuts  longevity  SOS 


Ordinary  XT 
Power  Supply 


TURBO-COOL 
Power  Supply 


NOISE  LEVELS 


42  - 


40  - 


38  • 


36  - 


OImAI  S I'T 
w/o  rtAfd  arm 


100% 


50% 


25% 


16% 


TURBO-COOL  AND  SILENCER  POWER  SUPPLIES; 
POWER  PACKED  AND  BUILT  TO  LAST 


• full  rated  power 

• low  ripple;  tight  reg. 

• heavy  duty  components 

• FCC-B  compliance 

• UL  (#E114179:TC150/200) 

• OV,  OC,  SC  protection 


SILENCER  200 


' patented  twin  fan  slope-cover  design  for 
max.  cooling  vs  noise  (TCI  50/200) 

> high  capacity  West  German  cooling  fan 
w/adjustable  speed  control  (TC250) 

' installation  instructions:  4 drive  plugs 
' rigorously  tested:  1 yr.  warranty 


ULTRA 
QUIET 

' AT  compatible 
' 200  watts  of  power 
’ adjustable  cooling  (1.0X-1.3X) 

' 69%  noise  reduction  @ 1.0X 

$169 


TURBO-COOL  250 


•0^^  ""highest 

PERFORMANCE 

• AT  compatible 

• 250  watts  of  power 

• adjustable  cooling  (1.3X-1.8X) 

• 386  boards  and  hard  drives 
run  up  to  35°  cooler 

$189 


ALSO  AVAILABLE 

Computer  Replacement  Fans  (West  German  A Japanese)  $29 

Turbo-Cool  PC/XT  Auxiliary  Cooling  Unit /system  runs  Y5***30°  cooler) $59 

Turbo-Cool  AT  Auxiliary  Cooling  Unit  /system  runs  Y5**30*’  cooler) $75 

Compaq  1 50W  Power  Supply  (upgrades  the  original  portable) $169 

Turbo-Cool  150X  Industrial  Power  Supply  /92%  dust  reduction) $195 

Custom  Turbo-Cool  Power  Supplies  /remote  on/ofi,  special  loading,  etc.) . . CALL 


VISA/MC/COOfPO 
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PC  COOUNQ  SYSTEMS,  INC. 

31510  Mountain  Way,  Bonaall.  CA  92003 

(619)  723-9513 


Siuan 

Technologie/ 


DISTRIBUTED  BY  TUSSEY  COMPUTER  PRODUCTS 


SuKin  AT12 


10MHz 


Mono  System 

w/Dual  Floppies 

Mono  System 
W/20MB  Seagate  HD 
Mono  System 

W/30MB  HD 

Base  Unit 

<tt>o  Monctor  or  Vidoo  Card  • • 
'Single  360K  Floppy  Drive 


$729 

$959* 

$999* 

$549* 


Complota  System  wuh  Singta 
360K  Drive  & Monographic 
Monitor  Assembled  & Tested 
IBM  e XT  Compattole 

■ 10/4.77  MHz  8088-1CPU 

■ 640K  Of  RAM 

■ 1 SOW  Power  Supply 

I Ports':  (1)  Serial.  (1)  Parallel.  (1)  Game 
I 8 Expartsion  Slots 
1101  Key  Enhanced  "AT" 

Touch  8 Click  Style  Keyboard 
I Clock  Calendar  w/Battery  Backup 
I Hercules  Compatible 
Video  Card  (720  x 348) 

I Quality  HI^Resolution  Amber 
Monitor  w/Tllt  & Swivel 


80286  12/6  MHz  (Keyboard  Switchable) 

11.7  Norton  S.l. Rating 

640K  Of  RAM  on  1 MB  Motherboard 

200W  Power  Supply 

Ports:  (1)  Serial  .(1)  Parallel.  (1)  Game 

Dual  Plo^y/Dual  Hard  Drive  Controller 

(8)  Expansion  Slots 

101  Enhanced  ‘A'T  Touch  & Click  Keyboard 
Clock  Calertdar  w/Battery  Backup 
Hercules  Compatible  Video  Card 
(720  X 348)  w/Parallel  Port  (2nd) 
Quality  Hl-Resoiutlon  Amber  Monitor 


Mono  System 
W/40MB  Seagate  ^ 

HD  *251  $1495 

Mono  System 
W/80MB  Seagate  ^ 

HD«4096 $1799 

Base  Unit  w/o 
Monitor  or 

Video  Card $959 

wmit  8 Swivel 


Option  Upgrades 
for  XT10  & AT12;- 


Monochrome  to  Color  System,  with 
CGA  card  af>d  RGB  Monitor. 


Add. 


.$170 


Swan  Video  Cards 

ALL  CAADS  MCLUDE: 

I PARALLEL  PRINTER  PORT  ■ FULL  1 VR  WARRANTY 
EGA 

640  X 4ao  Reeolution 
EQA/CGATTL 


SWITCHABLE 
Swiichebte  from 
Hwculeeeto  CGA 


$129 


Monochrome  to  Enhanced  Color  Sys- 
tem with  640  X 4S0  EGA  card  (CGA. 
MOA,  HGA  modes)  and  EGA  monitor, 

Add $399 


High  Speed  Hard  Drives 
FortheAT12 


MinIscribe  3053  (40MB) 

■ 25  ms  Access/1 /2Height 

MinIscribe  6085  (71MB) 

■ 25  ms  Access/Full  Height 

Seagate  ST-251 -1  (40MB) 

■ 25  ms  Access/1 /2  Height 

Seagate  ST-4096  (BOMB) 

■ 25  ms  Access/Full  Height 
Call  For  Information  & Pricing 


30  DAY  SATISFACTION  GUARANTEE 
I Your  complete  satisfaction  is  our  top  pnorty.  Any  Swan  computer  evs/em  may  be 
returned  wrthin  30  days  from  the  date  of  shipment  for  a full  refund  ' 

FOR  YOUR  PROTECTION  WE  GO  THE  EXTRA  YEAR 
I A fun  1 year  warranty  is  inciuded.  wflh  a 2nd  year  SEW  (Swan  Extended  Warranty) 

, available.  Call  or  write  for  details. 

) FAST  DELIVERY  We  Ship  within  24  hours.  " 

TECHNICAL  SUPPORT  Our  support  staff  is  on  call  9-5  Mon-Fn  to  answer  all  of 
I your  questions  and  make  sure  that  you  get  the  most  from  your  systems. 

Purchase  orders 
accepted  from 


Swan  Modems 


* Items  returned  mutt  be  et-new.  without  mocSficalton  or 
damage  All  warranty  cards,  manuaft  and  packagmg  must 
be  included  Return  thippiog  mutt  be  prep^  and 
mtured.  bearing  a RAC  (Return  Authoniabon  Code)  on 
the  shipping  label  ” Custom  Systems  Mey  Taka  Longer 


qualified  corporations 
and  Institutions 


w/PCTalk  III  software 

..$119 

Hayes  X 

2400  baud  internal  >1 

compatible 

Auto  anawer/dlal 

1200  baud  internal  *1 

....$69 

Tone  and  pulse 

2400  baud  ememai 

..$135 

Full  1 year 
warranty 

1200  baud  external  ■! 

....$89 

Sujon  XT10 

$649 


51059 

with  Swan  MS  DOS  3.3  Add  $69 

12MHz 

Compiete  System  with  1.2M6  Drive 
& Monogra^ic  Monitor  Atsambled 
6 Tested  IBM'S  AT  Compatible 


To  order  by  mall:  We  accept  money  order,  certified  check,  personal  check  Allow  2 weeks  lor  personal  & 
company  checks  to  clear  Shipping:  $4.00  lor  software  TOR  ALL  HARDWARE  AND  ANY  ACCESSORY 
OVER  6ibs  Cat!  our  Toll  Free  Number  1-800-468-9044  lor  shipping  charges  Add  $3  00  per  box  shipped 
COO  Additional  shipping  required  on  APO,  FPO,  AK,  H).  and  foreign  orders  Ternis:  PRICES  REFLECT 
CASH  DISCOUNT.  AD0 1.9%  FOR  MASTERCARD  OR  VISA.  AH  products  include  factory  warranty  ALL 
SALES  ARE  FINAL  Defective  items  replaced  or  repaired  at  our  discretion  Pennsylvania  residents  add  6% 
sales  tax  Prices  and  terms  subject  to  change  without  notice 


Swan  AT-Style  Keyboard 

■ 101  Key  Enhanced  AT 'Touch  & Cbck*  Style  Keyboard 

■ XT  & AT compat'ble 

■ Full  1 year  warranty  aDO  w 


OPEN:  8:00AM-9:00PM  Mon-Frl;  10:00AM-6:00PM  Sat,  12:00PM.8:00PM  Sun  EAST  COAST  TIME 

tCPi 


TUSSEY  COMPUTER  PRODUCTS 


1 •800-468-9044 


r DON'T  SETTLE  FOR  LESS,.. 


Microsoft.  Excel 


Data  Base 

$319 

Mcfcsoft 


THOMSON  O 

. indudetEGA 

^K/Q  480videocBrd 

^ at  no  additional  cosd 

14"  MULTISCANNER  MONITOR 

■ 640  X 480  resolution 

■ CGA,  EGA.  extended 
EGA  and  PGC 

■ includes 
tilt/swivel 


$479 


m LC 

iPi 

)GITECH 

HiREZ' 

MOUSE 

■ Uses  62%  less 
desk  space 

■ ideal  for 

EGA  & VGA 

■ Lightweight 

th  Tactile  Feedback 

$99 

r I ' 

Design  w 

1 ^ m 

1 . T • 1 

1 ■ 1 i 1 

t • 1 B_l 

1 * J Ml 

1 ■~l 

1 ■■  1 1 

I— SSL..!^ 

BUS 

MOUSE 

$79 

SERIAL 

MOUSE 

$79 

EDITOR’S 

CHOICE 

\\()rdH;rfect 

VERSION  5.0 

Document  Processing 
NOW  SHIPPING! 


SIDEKICK-p/us 

The  Professional 
Desktop  Manager 


BORUkND 

$129.»® 


Page  Perfect 

■ Desktop  Publishing 

■ Word  Processing 

■ Graphics 

All  in  One  (IfQQE 
Complete  Package 


— SuKin 

Technologie/ 

MODEM 

w/PC  Talk  III  Software 

2400  baud  internal  ...  $119 

1200  baud  Internal $69 

2400  baud  external  ...$135 
1200  baud  external $89 


^Si 


>UKin 

EGA  VIDEO  CARD 
w/Parallel  Port 
I 640x480 

Resolution  ^ 

I EGA/CGAm'L^*  , 

AT^ranty  " 


^Seagate 

ST-4096  so  MB  Hard  Drive 

eCCO  * Access 
^009  ■ 20.000  MTBF 


Panasonic. 

Office  Aufomation4^^''^\ 

1080111  WAl\ 

■ 144  cps  draft 

■ NLQ  Mode 

■ HI  Re^lution  Graphics 

KXP-1091in 

■ 192  cps  Draft 

■ 32  cps  NLQ 

■ IBM  ® ProprlnterV  I qq 

Emulation 

ALL  PRINTERS  CARRY  A 2 YR  WARRANTY 


MAGNAVOX 

7749 $129 

14  * FLAT  MONOCHROME  MONITOR 

■ 17  VGA  Modes 

■ 64  Shades  of  Grey 

■ Tilt/Swivel  Base 

9082 $419 

14"  COLOR  MONITOR 

■ 17  VGA  Modes 

■ Analog  Input  Allows 
Virtually  Unlimited  Number  of  Colors 

■ Titt/Swival  Base 


IVE  CARRY  A FULL  LINE  OF  MACINTOSH  PRODUCTS! 


EDUCATIONAL  and 
CORPORATE  ACCOUNTS 
CAfj,  1-800-468-9044 

‘rurrsar- FAX;  8i  4-237-4450 


mrt 


To  ordtr  by  mail:  W«  accapt  money  order,  cemired  cOecfc,  personal  chedt 
Allow  2 weeks  for  personal  & company  cheeks  le  dear  Shining:  $4  00  for 
software  for  AL  L HAROWARg  and  MNY  ACCgSSOHV  QygR  WbA  CaN  our 
Toll  Free  NurrXker  1 -BOO-468-9044  for  snipping  chaiges  Add  $3  00  per  box 
shippedCOO  Addibonal  shipping  required  on  APO.  FPO.  AK.MI.andtoreign 
orders  Terms:  PRICES  REFLECT  CASH  DISCOUNT,  ADO  1.9%  FOR 

MASTERCARD  OR  V8A.  AS  products  inckxJe  , 

laciory  warranty  ALL  SALES  ARE  PINAL 
Oeteckve  items  replaced  or  repaired  al  our 

discretion  Pennsylvania  residents  add  6%  ' 

sales  Ux  Pncet  and  lemv  subteci  lo  change  without  rwitce 


Faldus 

I Pagemaker  (3.0).| 

'*  AMERICAN 
OMi0nCAD3.O.T 
ASHTON-TATE 
RyUnn 
dBase  ttU. 

dBase  ft/ 

Draw  Applause - 
Framework  fl .. 


--.1295.00 

...S399.00 


Multimate  Advantage  M ...$299.95 
RapidWe — $244.00 


Quattro 1149.00 

Eureka $104 


Paradox  (2.0).. 
Reflex  — 


-$89.99 


Reflex  Wotkshop $44.95 

Sdekick(uflproiecied)  -$54.99 

Sdekick  PHe $129  J5 

Supeikey $S9l9S 

Spriirt SCAU 

Turbo  Basic  -.—..—$674)0 


-$7&9S 


Turbo  C- 

Turbo  Devetopeis  Ubty^nJS 
Turbo  bghlning-. 

Turbo  Pascal $62.95 

Ttxbo  Pascal  N.  Mhds  .$62.99 

Turbo  Prolog $64.95 

Turbo  Prolog  Toolbox -$64.95 
Turbo  Tutor $6^95 


MICE 


MICROSOFT 

Mouse 

LOGITECH 
HiRes  (320dpi)  Mouse -$99.00 


-$109X10 


MONITORS 


TTL  Monochrome 
AmdeK410A  Amber. 

Green.or  White  —..-$149.00 
Packard  B«l  Amber  w/sld  $97.00 

Samsung  TH —..$69.00 

RGB/CGA 

Goldslar  4135 $269X0 

Thomson  41 60 -—.62ra.00 
Samsung  SC452C  —.$219X10 


EGA 

NEC  Multisync  II SCAU 

PacktidBeil 

EQACGAnn  AuM  -$419.00 
Amdek  722 $477X10 

(jnavox  8873 

bmode — $479.00 


Mtgni 

MUbm 


MODEMS 


Hayes  Sman  Modem 

1200B  miernal $259.00 

2400B  kilemsi $CALL 

Packard  Bell  External 

300/1200  baud $149.00 

2400  baud  External  —$179X10 
2ucksr 

300/1200  Halt  Cam  Modem - 
with  software ...—$87.00 


Porlcet  Modem  $109.00 


TUSSEY  COMPUTER  PRODUCTS 


P.O.BOX  1006 

STATE  COLLEGE.  PA  16804 


SHIPS  IT 


SOFTWARE 


BEDFORD 

Integrated  Accounting .... 

.$199.00 

BOEING 

Boeing  Calc......^.....- 

.$209.00 

Boeing  Graph 

.$189.00 

BRODERBUND 

Graphics  Library  Disks... 

$24.95 

Print  Shop - 

...$39.95 

Prim  Shop  Companion ... 

.-$3Z00 

CENTRAL  POINT 

COPY  11  PC 

...$27.00 

Deluxe  Option  Board 

.$109.00 

PC  Tools  Deluxe 

....$44.00 

DAC  SOFTWARE 

Dec  Easy  Accounting 

....$62.95 

Dac  Easy  Acct.  Tutor .... 

...SCALL 

Dac  Easy  Payroll 

...$39.95 

Dac  Easy  Payroll  Tutor.. 

...SCALL 

FIFTH  GENERATION 

Fastback  Plus  . 

...$95.00 

FUNK 

Sideways - 

....$37.95 

Worksheel  Ulililies ... 

....$59.00 

GENERIC  SOFTWARE 

Gen.  CAOO  3-D  Modenrtg  SCALL 

Gen  CAOD  w/Dot  Plot . 

....$89.95 

Call  For  Pricing  on  Libraries 

LOTUS 

Symphony 

..$439.00 

MECA 

Managing  Your  Money  ....$1 29.95 


MERIDIAN  TECHNOLOGY 
Carbon  Copy  Plus $109.00 

MICROPRO 

Wordetar  Prof  Rel  4 ... 
MICROLYTICS 

....$229.00 

Word  Firtder . 

$32.95 

MICRORIM 

R/Base’forOOS 

...$439.00 

n/Baosoft- 

PC  Excel 

$319.00 

Reworks.. 

$129.00 

Bookshelf  w/CD  FIOM  ..$CALL 

C Compiler........ 

..$295.00 

Flight  Emulator  (3.0) 

SCALL 

Fortran 

$299.00 

Macro  Assembler.... 

S99.9S 

Learning  DOS— 

$34.95 

MS-DOS  & GW  BaSK:  ..SCALL 

Quii*  Basic — 

$84.95 

Windows  2.03  — 

....S69X)0 

Windows/386 

..$129.00 

Word  Version  4 0... 

..$219.00 

MICROSTUFF 

Crosstalk  XVI.  

MIGENT 

Abtlily  Plus ...  - 

—.$149.00 

NORTON  PRODUCTS 
Nonon  C^mandar  ..........$39.95 

Norton  Utilities $49.95 

Norton  Advanced  Utili(ie$..$64.00 
PAPERBACK  SOFTWARE 
VP  Expert  ...._....,.__„_.....$84.95 
VP  Planner  Plu8....«....~....$e9.95 
PERSONICS  CORP 

Smart  Notes _....$47.95 

QUARTERDECK 
DESQVtew  $79.95 

SOFTWARE  publishing' 

First  Publisher $59.00 

First  Publishirtg  Fonts  ..SCALL 
Harvard  Total  PM  It  ....$369.00 

Harvard  Graphics $279.00 

PFS  First  Choice $85.00 

Professional  File $139.00 

Professional  Plan $79.00 

Professional  Write  ......S11S.00 


SPRINGBOARD 

Newsroom  Pro 

$49.95 

SYMANTEC 

04A 

..  ..$199.00 

Q&AWrite ~.$115.00 

TURNER  HALL 


Note  It  Plus „.$49.00 


WORD  PERFECT 

WordPerfect  (5.0) 
XEROX 

...SCALL 

Ventura  Publisher $499.00 


HARDWARE 


PC  HARD  DRIVES 


♦MiniScribe 

8438  30MB  w/cont.(65  ms) $339.00 

3650  40MB  (61  ms) $349.00 

3053  40MB  (25  ms) $579.00 

6085  71  MB  (28  ms) $779.00 

^Seagate 

ST-225  w/cont.20MB  (65  ms)  .$259.00 
ST-238  w/cont.30MB  (65  ms)  .$299.00 

ST-251-0  40MB  (42  ms) $379.00 

ST-251-1  40MB  (28  ms) $489.00 

ST-4096  80MB  (28  ms) $669.00 


'^Suion  Tcchnologk/ 

Tape  Drives  For  Your  XT  & AT! 


SWAN  40MB  Drive,  Internal $339 

SWAN  40MB  Drive,  External $429 

t m WARRANTY 


MAGNAVOX 

7613  TTL  (Green) $89.00 

7623  TTL  (Amber) $89.00 

8762  RGB/CGA  $249.00 

8515RGB/CGA  $289.00 

8053  EGA $349.00 

8873  EGA  Muttimode $479.00 


PC  ADD  ON  BOARDS 

/^utagei  (126K) SCALL 

Advantage  Premium  {5i2K).FOR 
Rampage  286  (S12K)....PRICING 


SixPakPtuS  (64K) ON 

SixPaKPremium  {5t2K) ASTI 

ATI 

EGA  Wondar $179.00 

Graphic  Solution  .......^..$169.00 

VIP  VGA $299.00 

BOCA  RESEARCH 

CALL  FOR  PRICMO  ON  VIDEO 


AND  BOCA  RAM  CARDS 
EPIC 

EPIC  EGA... $119A0 

EPIC  EGA  480 $129.00 

HERCULES 

GrapNcs  Plus $179^0 

In-Color  Card $299.00 

Othar  Hercufa  boards  in  atock... 
Call  for  prtca 


'^SSuMn  RAM  CARDS 

AboveMamOompMibieMemoryCjrM- 

■ndudeSoAiMnUlinMDi* 

XT  RAM  CARD  w/OK $99.00 

AT  RAM  CARO  w/OK $1 19.00 

Call  For  Pnong  on 
5t2K/tMB/2MB  Upgrades 


INTEL 

AboveBoard  PS/286. 
M)oveBoard  286 

SCALL 

SCALL 

PARADISE 

Aotoswiich  350 

.$149.00 

AutOSWitch  480 

.1169.00 

Autoswitch  Mono 

.$159.00 

Paradise  VGA  „... 

.$269.00 

VIDEO  7 

VEGA  Detuxe 

...$190.0C 

VEGA  VGA 

...$299.00 

ZUCKER 

3GA - 

$89.92 

Monochrome  Graphics $94.95 


int^  CHIPS 

Numeric  Coprocessors 

8087.... $104,00 

8087-2 $147.00 

80287 $179.00 

80287-0 $259.00 


Call  for  Pricing 
on  Memory  Chips.  Prices 
srs  loo  voiatila  to  iistill 


I 


DISK-KOUNTS 


I 


per  box  of  10  3.50  5.25' 

BONUS  OSOD  $16  »S  SS9S 
MAXEU  OS^O  $17  95  $9  95 
VERBATIM  DS'DO  $19  95  $9  95 
SONY  OS.  00  $16  95  SS  95 


Software  orders  over  $100  and 
Accessories  under  6 pounds  will 
be  shipped  Federal  Express 

(Even  at  these  prices)  You  only  pay  TCP's  standard  shipping 
charge  of  $4.00  per  order.  Orders  arriving  before  3:00  PM  our 
time  will  be  shipped  out  same  day.  H part  of  your  order  is  back- 
ordered the  remainder  will  be  shipped  UPS  Ground  FREE! 


SECURITY 

■ Your  Credit  Card  is  not  charged  until  your 
order  is  shipped. 

■ We  insure  your  order  at  no  extra  cost  to  you. 

■ Tussey  is  a financially  strong  and  well 
established  company. 


CUSTOMER  SUPPORT 

■ Aftersales  support 

■ Knowledgeable  staff,  all  graduates  of 
Tussey's  'Computer  Bool  Camp*. 

“ advs 


I Our  advanced  warehouse/materials 
handling  system  assures  your  order  is 
shipped  out  accurately  & on  time. 

I Our  IBM  5360  allows  instant  order  and  inventory  status. 


CmZEN 

120D 


STAR 

NX-1000 


CALL  FOR  PRICING  ON  EPSON  PRODUCTS 


NX-TOOO  Rainbow  ..$229.95 

NX-15 $349.00 

ND-1S  $429.00 

N824-10  $499.00 

N824-15  (639.00 


PRINTERS 


fCITIZEN 


$CALL 

MSP-40 

$319.00 

$CALL 

Premier  35 

Tribute  224 

$539.00 

$679.00 

Panasonic 

1091111 

10921 

...$199.00 

$319.00 

(599.00 

1595. 

3131  . 

(469.00 

(319.00 

(519.00 

Laser  Printer ... 

.$CALL 

PANASONIC 

loeoiii 


PC  1640 


AMSTRAD 


PPC  640 


DESK  TOP 

■ SMmPrecMSor.MOK 

■ 3 AvsIlAMt  Slots 

■ Pirallol,  Sorlil  A Osm*  Port 

■ Microsoft  Compstlbis  Moust 

■ MS-OOS3.2 

■ OEM  DtSkiep,  OEM  BSSIC 

■ SupportsTTUCOA/EOA 

FULL  PC  Compatibility  * 


PORTABLE 

■ SMHi  Proeotsor/MOK 

■ Supertwfst  LCD  DIspisy 

■ Slngl*  or  Ousi  34"  Ortvts 

■ 2404  bsud  InwmsI  MeOtm 

■ Psrslisl  A SoftsI  Ports 

■ 101  KsyAT-StyltKsybosrd 
• MS-DOS  34 

:aLL  FOR  BEST  PRICE  • 


ORCLE  268  ON  READER  SERVICE  CARD 


OPEN:  $:00AM-9:00PM  Mon-Frf;  10:00AM-€:00PM  Sat,  12:00PM-8:00PM  Sun  EAST  COAST  TIME 


CALL  TOLL  FREE 


1-800-468-9044 


For  Information 
Call  814-234-2236 
FAX  814-237-4450 


Software 


Word  Processing/ 

Desktop  Publishing 
Byline  $199 

Microsoft  Word  $ 229 

Multimate  Advantage-il  $279 
Lotus  Manuscript  $ 339 

Office  Writer/Speller  $249 

Pagemaker  3.0  $ 569 

PFS:  Prof  Write  $119 

Publisher's  TypeFoundry$  259 
Ventura  Publisher  $519 

Word  Perfect  5.0  $ 195 

Wordstar  Pro  5.0  $ 199 

Wordstar  2000  + 3.0  $229 

Xy  write  111+  $229 

Database  Systems 
Clipper  $ 389 

DBase  III  Plus  $389 

Data  Perfect  $ 269 

DBase  IV  $Call 

Foxbase+  $199 

Paradox  2 $ 429 

PFS:  Prof  File  $149 

Q&A  $ 209 

R Base  for  DOS  $ 479 

RapidFile  $199 

Reflex  $ 99 

Omnis  Quartz  $469 

Spreadsheets/ 

Integrated  Packages 
Javelin  + $169 

Lotus  1-2-3  $309 

Lotus  Hal  $ 49 

Microsoft  Excell  $319 

Microsoft  Works  $139 

Plan  Perfect  $179 

Quattro  $ 129 

Smart  System  $ 449 

SuperCalc  4 $ 289 

Symphony  $ 495 

Communications 
Carbon  Copy  + $119 

Crosstalk  XVI  $ 99 

Crosstalk  MK  4 $125 

Relay  Gold  $149 

Smarterm  (Persoft)  $Call 

Smartcomlll  $149 

Statistics 

SPSS/PC  + $699 

Statgraphics  2.6  $ 479 

Systat  4.0/  $ 499 

W/Graphics  $649 

Desktop  Environments 
MS  Windows  $ 69 

Sidekick  Plus  $129 


Graphics 
Boeing  Graph 
Chartmaster 
Design  CAD 
Diagraph 
Diagram  Master 
Freelance  Plus 
Harvard  Graphics 
MS  Chart 

PC  Paintbrush  Plus 
Picture  Perfect 
Presentation  Pak 
Publishers  Paintbrush 
Signmaster 
Project  Management 
Harvard  Total 
Project  Manager  II 
Microsoft  Project  4.0 
Superproject  Plus 
Timeline  3.0 
Languages/Utilities 
Fastback  + 

Lattice  C 
Norton  Advanced 
Microsoft  C 
Mace  Utilities 
MS  Fortran  4.0 
Quick  Basic/Ouick  C 
Turbo  Basic/Turbo  C 
Turbo  Pascal 
Accounting 
AccPac  BPI 
Great  Plains 
Peachtree  Comp  II 


Hardware* 


Emulation  Boards 


$219 
$219 
$ 159 
$259 
$ 199 
$329 
$279 
$269 
$ 89 
$ 199 
$349 
$ 159 
$ 139 


$369 
$329 
$ 289 
$349 

$ 99 
$ 229 
$ 79 
$ 299 
$ 65 
$299 
$ 69 
$ 65 
$ 65 

$279 
$499 
$ 159 


Computers 
AST  Premium  286 
Samsung 
Sharp  PC4502-A 
Toshiba  3100/20  + 

Multifunction  Boards 
AST  Advantage 
Premium  (512K) 
AST  6 Pak  Plus  <64K) 
AST  Premium  (256K) 
AST  Rampage  286 
Everex  RAM  4000 
Inboard  386AT 
Inboard  386  PC 
Intel  AboveBoard 

Display  Boards 
ATI  EGA  Wonder  + 
Hercules  Network 
Card  Plus  W/Tops 
Paradise  VGA  Plus 

Modems 

Hayes  1 200/1 200B 
Hayes  2400/2400B 
US  Robotics  1200B 
US  Robotics  2400B 
Ventel  2400/2400B 
Ventel  2400/2-PS2 


Networking 
Arcnet  Board  $149 

Novell Adv.Netware286  $1499 
Novel!  ELS  $ 399 


AST  5251-11  + 

$629 

lrma/2  PCA/MCA 

$725 

$Call 

Quadram  Mainlink  IV  W/ 

$ Call 

Software 

$399 

$1175 

Monitors 

$ Cell 

Amdek  210A 

$ 99 

NEC  Multisync  II 

$649 

Princeton  HX-12  + 

$439 

$ 309 

Princeton  MAX-12E 

$ 149 

$ 129 

Samsung  Color 

$ 229 

$ 219 

Printers/Plotters 

$ 419 

Epson  FX-286E 

$ 499 

$ 299 

Epson  LO1050 

$ 779 

$1050 

HP  7475A 

$1499 

$ 750 

HP  Laserjet  II 

$1750 

$Call 

LQ-500 

$ Call 

NEC  3550 

$ 789 

NEC  P2200 

$ 369 

Okidata  320 

$ 375 

Okidata  321 

$ 519 

$ 349 

Okidata  393 

$1050 

Okidata  293E 

$ 675 

Panasonic 

$Call 

$299 

The  Complete  Hand 

$449 

Scanner 

$ 169 

$ 109 

Toshiba  P321SL 

$ 549 

$ 189 

Toshiba  P341SL 

$ 749 

$389 

Toshiba  P351M2 

$ 999 

$299 

Mass  Storage/Backup 

Bernoulli  II  Dual 

$1799 

ATTENTION 
CORPORATE  BUYERS!! 

Join  over  1000  major  corporations  and  institutions  who  have 

selected  SOFTLINE  as  their  primary  vendor.  Here's  why: 

• Wide  Selection— V/e  carry  over  1000  'corporate”  titles.  We 
will  assist  you  to  source  those  difficult  requests. 

• Low  Price  Our  motto  has  always  been  ' Sample  our  Service 
Price  shall  never  be  an  issue  ” 

• Fast  Delivery  For  those  last  minute  rush  orders,  we  offer 
convenient  overnight  delivery 

• P.O.'s,  of  Coursel!  We  accept  purchase  orders  from 
qualified  organizations  Ask  about  our  customized 
purchasing  programs  for  volume  buyers. 

ATTENTION 

INTERNATIONAL  BUYERS!! 

We  process  export  orders  to  thousands  of  companies 
worldwide  Convenient  TELEX  and  FAX  facilities  available 
Contact:  Fay  Chayne,  Inti.  Sales  Manager 


Celebrating  5 Years  of  Excellence 

1 


Customer  Service  Hours:  9 AM— 5 PM,  Mon.— Fri. 

In  New  York  State  call  (718)438-6057 

FREE  SHIPPING 

on  all  orders  over  $1,000.00,  credit  card  orders  and  prepaid  ordera. 


Irwin  Tape  Drives  $ Call 
Mountain40MBIntTape$  389 
Plus  HardCard  20MB  $519 
Plus  HardCard  40MB  $719 
Seagate  ST251-1  $ 529 

Seagate  ST  225  W/int  $ 289 
Seagate  ST238  W/int  $ 319 
Sysgen  Bridge  $ 299 

Input  Devices 

Keytronics  KB  101  $ 109 

Logitech  Hi-res  Mouse  $ 99 
Logitech  M8  Mouse  W/ 

Paintshow  $ 69 

Microsoft  Mouse  $ 109 

PC  Mouse  w/Paint  $ 99 
Accessories 

Curtis  Ruby  $ 59 

DataShield  S-100  $ 69 

Logical  Connection  $ 329 
Masterpiece  Pius  $125 
256K  Ram  Set  $Call 

8087  Math  Chip  $119 

80287-8/80287-10  $289/$339 
80387-16/80387-20  $529/$775 
‘CALL  FOR  SHIPPING  COST 


1333  60th  Street 
Brooklyn,  NY  11230-0010 
TELEX:  627-30170  or  910-240-3918 
FAX:  (718)  438-2315 


0»  Mey:  • All  returns  require  prior  auttKirizalion  • 2QK  Restockn 
• Precad  pers 


d personal  or  company  ctieck— allow  tMO  weeks  to  clear  • ^ipprg  via  UPS  surtace-aod  SS  00  per  Hem, 


tae  on  returns  • POs  accepted  from  qualiM  organizations  • Visa  or  Masterclwge-add  3K  • COO,  Cash  M.O.  or  bank  check  only-add  S5.X  per  order 
, UPS  Blue-ad' — 


-add  S10.00  per  item  • Prices  suPfoct  to  change,  can  tor  latest  prices. 
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The  generic 

SPEECH  AND 
WHAT  IT  MEANS 


All  industry  announcements  are  simple  variations  of  the  same  hoary  generic  speech.  This 
annotated  sample  will  help  you  cut  through  the  smoke  screen. 


4 6 A ® President  and  CEO  of  one 
/\  of  America’s  top  software 
X ^ companies,  I am  delighted  to 
be  here  this  morning  in  support  of  a hard- 
ware announcement  that  we  believe  has 
tremendous  significance  for  our  indus- 
try.” (If  I didn’t  show  up,  people  would 
realize  that  the  rumors  about  our  financial 
condition  are  true.  I 

“This  latest  hardware  breakthrough 
brings  microcomputers  a whole  new  level 
of  price/performance.”  (Way  too  high.] 
“So  we  believe  this  is  truly  a product 
with  dramatic  potential.”  [There  are  actu- 
ally a few  ideas  here  somebody  will  proba- 
bly clone.] 

"The  new  line  announced  today  repre- 
sents a rich,  robust  platform  for  the  fu- 
ture.” (When  the  clones  arrive  and  the 
price  descends  from  the  stratosphere.  ] 

THIS  LITTLE  PIGGY  “As  1 have  said 
on  many  occasions,  the  question  of  total 
system  throughput  is  always  uppermost  in 
our  minds.  ” (With  hot  machines,  even  our 
programs  don’t  look  quite  as  piggy.] 

"So  we  forecast  a strong  migration  path 
to  these  new  units.”  (Our  VP  in  charge  of 
planning  did  her  undergraduate  thesis  on 
the  habits  of  lemmings. ) 

“And  we’re  proud  to  be  a part  of  what 
we  see  as  a new  and  exciting  business  op- 
portunity.” [If  people  are  actually  willing 
to  pay  these  prices  for  hardware,  maybe 
we  can  gouge  them  for  our  software,  too.] 
“This  latest  hardware  advance  sets  a 
new  industry  standard — and  I’m  here  to 
announce  that  it  has  our  full  support.” 
[We’ll  start  developing  software  prtxlucts 

p 


for  the  darned  thing  the  instant  they  actual- 
ly sell  their  first  million  units.  ] 

THE  LEADER’S  BURDEN  “As  you 
know,  industry  leadership  carries  with  it 
important  responsibilities.”  [Seems  as  if  1 
have  to  attend  dull  events  like  this  every 
couple  of  days.] 

“And  as  I’m  sure  you’re  all  aware,  we 
have  prided  ourselves  from  the  outset  in 
adhering  to  industry  standards.”  [We  were 
the  first  to  copy  the  WordStar  user  inter- 
face.] 

“Our  mission  is  simple:  to  design  and 
market  products  built  not  just  for  today, 
but  for  tomorrow  and  for  the  twenty-first 
century.  ” [When  we  may  finally  get  all  the 
bugs  out.] 

“Our  goal  is  to  enhance  the  rich  feature 
set  that  has  kept  us  at  the  forefront  of  in- 
dustry leadership.”  [We’ve  gotten  rich  by 
leaving  our  feature  set  alone  until  the  com- 
petition forces  us  to  improve  it.] 
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“Productivity  is  the  key  to  our  fu- 
ture— and  the  user’s.”  [A  few  users  may 
have  actually  saved  mote  time  with  our 
programs  than  they’ve  wasted  installing 
them,  learning  how  to  use  them,  and  re- 
constructing their  lost  and  corrupted 
files — though  we  wouldn’t  want  to  put 
money  on  it.] 

“We  believe  we  have  gained  our  cus- 
tomers tens  of  thousands  of  productive 
hours.”  [Version  1.0  of  our  project-plan- 
ning program  included  February  30.] 

BRING  ON  THE  HOOKS!  ’ ’The  ques- 
tion of  cormectivity  is  among  our  indus- 
try’s greatest  concerns — and  one  we 
strongly  share.”  [That  expensive  network 
we  bought  still  goes  down  every  time 
somebody  sneezes  near  a cable . ] 

“More  than  ever,  our  programs  are  de- 
signed to  address  tomorrow’s  workgroup 
needs.”  [Today,  all  our  programs  fully 
support  Sneakemet.] 

“As  we  have  announced  in  the  past,  we 
intend  to  be  a major  player  in  the  worlds  of 
SNA,  SAA,  OS/2,  Unix,  and  Macin- 
tosh.” [If  our  programmers  ever  finish  tin- 
kering with  our  DOS  versions.] 

"But  we  will  never  sacrifice  our  current 
level  of  DOS  compatibility.”  [Our  TSRs 
have  always  demanded  to  be  loaded  last, 
and  even  then  they  don’t  work  with  other 
companies’  programs;  we  certainly  don’t 
intend  to  change  that  now.] 

“We  believe  multitasking  is  the  wave  of 
the  future.”  [A  couple  of  our  executives 
think  it’d  be  neat  to  play  games  while  they 
print  out  business  plans.] 

“It  will  enable  us  to  achieve  new  levels 
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of  integration.”  [And  new  levels  of  pro- 
gramming heartburn.  I 

“We  intend  to  fully  explore  advanced 
artincial  intelligence  techniques  to  help 
make  the  transition  as  painless  as  possi- 


ble." lOur  sales  staff  desperately  needs 
brain  transplants.) 

“We  believe  that  the  coming  wave  of 
graphical  interfaces  offers  a broad  new 
window  of  opportunity.”  [One  of  these 


Ik 

hiiiid  States  SemiB 
UsadaskSaai 
1i  Manage  Every 
tManlOf 
Ilielpai-Contra 
Heartags. 


You  Can  Use 
askSanTo 
Manage  Yoar 
Infninatlan. 


When  The  United  States  Senate  Select 
Committee  compiled  the  volumes  of  testimony 
and  evidence  during  the  Iran-Contra  hearings, 
they  used  askSam  to  manage  every  word. 

The  system  stored,  searched  for  and  quickly 
retrieved  even  the  fiK>st  obscure  detail,  text  or 
numerical,  with  unparalleled  speed  and  ease  of 
use — without  the  crippling  restrictions  of  the 
average  database.  It’s  this  unique,  versatile 
'‘free-form”  design  that  makes  askSam’s 
Version  4 the  perfect  system  to  manage  all  of 
information. 

From  sales  leads  to  research  notes,  financial 
lists  to  videotape  collections,  askSaro  keeps  all 
your  Information  at  your  fingertips. 

Easy  Entfy,  Swift  Retrieval. 

askSam  includes  the  most  advanced  d^ 
entry  and  retreivai  features  available,  like  our 
full-screen  text  editor  for  easy  addition  of  new 
records  with  or  without  formal  definition  of 
fields.  Or  you  can  use  our  ASCD-import  facility 
for  importing  word  procesdng  or  database  fll». 

The  Information  Manager. 

askSam's  fiill-featured  system  makes  it 
versatile  enough  to  handle  any  amount  of 
information  for  any  particular  need. 

Power-users  will  appreciate  Innovative 
numerical  capabilities,  report  generators  (up  to 
160  columns  wide)  and  field  manipulation  as 


well  as  askSam's  command  language,  security 
features  and  autom^c  phone  &der. 

If  you're  not  a power  user  (yet)  askSam 
offers  extensive  context  sensitive,  on-line  help 
screens  whenever  you  need  them — wherever 
you  are. 

askSam's  Hypertext  Facility. 

With  askSam’s  powerfiil  hypertext  fiKility, 
you  can  easily  create  menus  of  askSam  files, 
programs  and  much  more. 


Money-Back  Guarantee. 

We’ll  give  you  60  days  to 
see  just  what  askSam  can 
do— and  how  it  can 
manage  your  valuable 
information— for  just  S29S. 


Sfe  your  Dealer  Or  Call 


1986 

1987 


(800)-S-ASKSIIM  PCMa^azIne's 

tn  FL  call  (904)  584-6590  tuvyeart  in  a row. 


CIRCLE  471  ON  READER  SERVICE  CARD 

askSam" 

from  askSam  Systems 
P.O.  Box  1428,  Perry,  Florida S2347 


SHUierSoJhfore.hu  UHnu  mrkSamSytirmi  at*Stinir»iii/lrrt2f6XimMylBM*  K.XT./IT.orci>mpiUllHttan4IBM*  K/J 
Cnpyrtgki  I'MU.  askSam  Sytlrm*.  askSam  lialraslemarko/ask-Sam  Sytiems 


PC  MAGAZINE  ■ AUGUSTI9 
86 


days,  we’ll  think  about  putting  mouse  sup- 
port into  our  programs,  j 

“The  desktop  metaphor  clearly  repre- 
sents one  good  solution — but  not  necessar- 
ily the  only  one.”  [We’re  definitely  going 
to  think  twice  before  we  let  Apple  sue  us 
for  picking  up  the  trash.) 

WORLDWIDE  INNOVATION  “We 

intend  to  be  an  integral  part  of  daily  busi- 
ness life — not  just  of  the  Fortune  500  and 
American  corporations,  but  also  of  corpo- 


■ “We  have  gained  our 
customers  thousands  of 
productive  hours.”  [Our 
project-planning  program 
included  February  30.] 


rate  decision  makers  throughout  the 
world.”  [Now  that  we’re  falling  behind 
our  competitors  at  home,  we’re  looking  to 
markets  where  people  haven’t  caught  on 
yet.) 

” As  an  industry  leader,  we  have  consis- 
tently lent  our  unqualified  support  to  major 
hardware  innovations.”  [We  were  the  first 
in  the  industry  to  announce  our  support  for 
the  Cauzin  Soft-Strip  System.) 

“When  benefits  are  obvious,  we  rush  to 
embrace  them.”  [We  were  the  first  in  the 
industry  to  announce  our  support  for  the 
RS-232  copy-protection  lock.) 

“And  we  are  firmly  committed  to  sup- 
porting our  users  on  the  upgrade  path-— 
now  and  in  years  to  come.”  [With  the 
same  busy  signal  they’ve  come  to  know 
and  love.) 

“Today’s  announcement  heralds  a 
whole  new  era  in  personal  computing.”  [If 
this  thing  really  does  catch  on.  we’ll  have 
to  hire  more  programmers  <o  convert  all 
our  old  stuff.) 

’ ‘Once  again,  we’re  proud  to  be  a part  of 
it.”  [Since  they  won’t  be  shipping  for 
months,  what  do  we  have  to  lose?) 

“Thank  you.”  (1  just  hope  none  of  these 
reporters  brings  up  that  stock-option 
deal  . . . .]  ]£ 
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EmulateThe  Best 
WidiThe  Brightest 


There’s  no  denying  the  availability  of  some  outstanding  dedicated  terminals  to 
access  Digitalf  Hewlett-Ibckard,  and  Data  General*  host  systems.  Which  makes  the 
task  of  precisely  emulating  the  performance  of  those  dedicated  terminals  on  an 
IBM*  PC  or  compatible  a rather  significant  challenge. 

Based  on  the  feedback  we’ve  received  from  Smaflerm*  users,  our  family  of 
terminal  emulation  software  has  met  the  challenge,  passed  every  test,  and  surpassed, 
in  the  opinion  of  a host  of  enthusiastic  users,  the  performance  of  the  host  system 
terminals  being  emulated. 

The  reasons  why  we  shine  are  fundamental. 

Every  Smaflerm  emulation  is  precise.  So  precise,  in  fact,  that  a dedicated 
terminal’s  SmarTerm  counterpart  fully  emulates  not  only  advanced  performance 
features  but  also  unique  terminal  quirks  and  bugs. 

Every  SmarTerm  emulation  is  easy  to  use.  It’s  one  thing  to  make  software  do 
what  hardware  does.  It’s  another  challenge  to  minimize  software’s  human  wear.  The 
people  designing  our  products  understand  the  nature  of  the  people  using  them. 

Every  Smarlerm  emulation  is  easy  to  learn.  These  days,  training  costs  are  a hot 
tmic.  Software  intended  to  boost  overall  system  efficiency  must  recognize  the  value 
orleaming  speed.  We  have. 

It’s  alro  easy  to  learn  more  about  how  SmarTerm  emulations  can  help  you 
shine.  %ur  software  dealer  can  supply  all  the  details.  Or  you  can  contact  us  at 
(608)  273-6000  to  request  complete  specifications  and  a demonstration  disk  of  the 
SmarTerm  emulation  that  precisely  matches  your  requirements. 


0 1988  Pmofc,  Inc  .465  Science  Dnve,  Madnon.Wbcotum  5)711  US.A  Persofi  Smarlennare  regtscered  tredemarks  of  Penoft.  tnc  All  Righta  Heaerved  IBM  >s  a reguwred  tndemarkof 
imemational  Biaaineu  Machmea  Corporation.  Digital  ii  a regiatered  trademark  of  D^ptal  Equipment  Corporation  Data  General  ia  a regtatered  trademark  of  Data  General  Corporation 
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Wheii  our  ciisto 

our  LAN,  th^  dc 


It  s easy  to  understand  why  our  American-made  10  NET®  has  met  with  such  rave  reviews 
among  the  100,000  PC  users  in  the  40  countries  where  it  s been  introduced. 

Perhaps  it  s so  popular  because  it  s so  easy  to  install  over  twisted  pair  or  even  fiber-optic  cable. 
Perhaps  because  it’s  compatible  with  NETBIOS  and  also  offers  communication  to  the  main- 
frame wiffi  IRMALAN™  products  and  CROSSTALK,® 

Perhaps  because  it’s  so  surprisingly  powerful  with  its  easy-to-use  sofbvare  that  offers  excellent 


10  NET  CROSSTALK  and  DCA  are  registered  trademarks  and  IRMALAN  is  a trademark  t4  L 


TTic  best^s^^^or 
flexible  networking. 
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utilities  for  resource  sharing,  print  spooling,  messa^g,  conferencing  and  network  management. 

Or  perhaps  because  people  have  found  10  N£T  to  be  so  cost-effective.  But  whatever  their 
reasons,it  s time  you  knew  about  one  of  the  world  s most  popular  LANs. 

For  more  information  about  10  NET  in  plain  English,  call  10  NET 
Communications,  a division  of  Digital  Communications  Associates, 

Inc.  at  1-800-358-1010.  In  Ohio,  you  can  call  us  at  1-800-782-1010. 


deei 


10  NET  Communications 

A Division  ol  DCA 


mmuntcaboni  Associates,  Inc  CI988  DigOal  Commumcaaora  Associates,  /nc  Ail  rigiiis  reserved 
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MITSUBISHI 


Copyrighted  material 


Whaft  bladc&white 
& read  all  ov«r? 


The  new  Mitsubishi®  mp286L  laptop  personal  computer. 

Until  now,  thinking  portable  meant  thinking  compromise.  In  readability 
Or  speed.  Or  power.  Or  expandability  Or  all  of  the  above. 

But  now  the  mp286L  eliminates  the  com 
Its  big,  bright,  black  and  white  “page  whi 
the  eyes.  It’s  readable  from  several  feet  away  In 
A powerful  80286  processor  clocks  in  at  1 
faster  than  the  desktop  computer  you’re  now  i 
The  20MB  intend  hard  disk  and  options 
internal  modem,  extended  memory,  and  num 
once  and  for  all  the  popular  notion  that  you  a 
With  the  mp286L,  you  can  even  move  up  to  M 
But  best  of  all,  you  don’t  have  to  compror 
the  mp286L  is  built  like  a Mitsubishi:  built  to  v 
and  work  hard. 

The  mp286L  is  assembled  in  the  US.  for  s 
delivery  and  availability  Mitsubishi  resellers  ai 
experienced  specialists  who  provide  systems 
support,  training,  and  applications  assistance 
you  can  count  on. 

Call  toll-free:  1-800-556-1234  extension  25 
(in  California,  1-800-441-^5  extension  25)  or 
write:  Mitsubishi  Electronics  America,  Inc., 

Computer  Systems  Division,  991  Knox  Street, 

CA  90502  for  the  authorized  mp286L  reseller  i 
Because  the  best  choice  in  a laptop  comf 
is  right  here  in  black  and  white. 


MS  OS/2  is  a trademark  of  MicroK>flO>rpanikm.  C 19HK  Mitsubishi  Eicctrunics  America.  Inc. 
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...ABOUT  ANALYZING 

VTM  TD  riATA  You  might  be  spreading  your 
IvlUIV  l/r\in.  spreadsheet  a iittie  too  thin.  Or 
maybe  you're  starling  from  scratch.  But  if  you're  serious 
about  data  analysis,  you’re  ready  for  SPSS/PC+''  - a full 
software  family  that  brings  you  eight  high-powered  ways 
to  complete  any  data  analysis  task. 

Enter  it.  SPSS  Data  Entry  N"  is  a fully  integrated  data 
entry,  cleaning  and  editing  tool. 

Analyze  it.  The  SPSS/TC-i-  base  package  provides  a 
powerful  array  of  statistical  and  reporting  procedures. 

Picture  it.  SPSS/PC-i-  Graph-in-the-Box"  featuring  New 
England  Software  Graph-in-the-Box'  offers  full  color 
“snapshot”  graphics. 

Examine  it.  SPSS/PC-i-  Advanced  Statistics'  lets  you 
get  more  serious  with  your  data. 

Predict  it.  SPSS/PC-i-  Trends'-our  latest  option-is  the 
complete  time  series  analysis/forecasting  tool. 

Table  it.  SPSS/PC-I-  Tables'  produces  presentation- 
ready  tables  instantly. 


Chart  it.  SPSS/PC-I-  Gr^hics'  featuring  Microsotf 
Chart  creates  show-stopping  graphs  and  charts. 

Map  it.  SPSS/PC-I-  Mapping'  featuring  MAP-MASTER' 
creates  maps  where  vast  amounts  of  data  can  be  sum- 
marized and  presented  in  one,  simple  picture. 

SPSS/PC-I-  products  are  being  put  to  productive  use 
by  serious  fact  finders  in  business,  government  and  edu- 
cation. For  countless  purpxDses  such  as  market  research. 
Wage  and  salary  studies.  Survey  analysis.  And  quality 
control.  Plus  each  product  is  superbly  documented  and 
supported  by  SPSS  Inc.,  a leader  in  statistical  software 
for  nearly  20  years.  While  specially  tailored  customer 
support  is  available  through  the  VALUE  PLUS'  plan.  And 
SP^  now  offers  a SPSS/PC-i-  version  for  Novell  LANs. 

So  if  you're  serious  about  data  analysis,  step  up  to 
SPSS/PC-I-.  For  details,  contact  our  Marketing 

CALL  1/312/329-3316 


SPSS  Inc.  *444  North  Michigan  AMenue,  Suite  3000  • Chicago.  Illinois  60611 

In  Europa:  SPSS  Europe  BV  • PO.  Box  115  *4200  AC  Gorinchem,  The  Nethedarxls*  Telephone:  +31163036711  •TWX:  21019 


SPSSiPC+^  runs  on  IBM  PC/XT/ATSv^  hard  disk.  Contact  SPSS  Inc  kxcompalibtemicrt)COmpulers.SPSS/PC+.  SPSS  Data  Entry  It.  SPSSPC^  Qraph-in-the-Bax,  SPSS/PC-f  Advanced  Statistics. 
SPSS/PC-f  Hends.  SPSS4>C-f  IMXae.  SPS&1^>  OnwMcs  wid  SPSS4>C4  Me^ng  m tradernaiks  of  SPSS  Inc  VtALlJE  PLUS  is  a trvternark  of  Inc  Qwt  and  Microeoft  are  tradernarks  o( 
Mtoraeoh  Coipoftfion.  MAPMASTER  is  a trademark  of  AsMon-lte.  Graph-in4he4oK  is  a trademark  of  New  England  Software,  Inc  ^ ^^07  SPSS  Inc 
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COMPAQ’S  0E6KPRe*386& 


LESS  IS  MEE 


With  its  new 
16-bit  386 
microprocessor, 
the  386SX, 
Intel  is  determined 
to  redefine 
the  midrange 
of  personal 
computing. 
Compaq’s  small- 
footprint  Deskpro 
386S  gets  the 
ball  rolling. 
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mm 
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the  history  of  PCs  is  written,  Compaq 
Computer  Corp.  will  go  down  as  the  com- 
pany that  carried  the  sword  for  Intel’s 
80386  microprocessor.  That  fact  will 
make  Compaq  a hero,  because  the  386  is 
destined  to  move  desktop  computing  from 
its  current  visible  and  productive  position 
in  corporate  America  to  dominance  of  the 
information-processing  business. 


Compaq’s  history  as  386  hero  is  short 
and  well  known.  It  was  the  first  PC  maker 
to  bring  you  80386  power,  originally  in  the 
Deskpro  386,  then  later  in  the  Deskpro 
386/20  and  the  Portable  386.  Now  Com- 
paq has  come  up  with  more-innovative 
386-based  PCs.  To  almost  nobody’s  sur- 
prise, one  of  those  is  the  long-rumored 
Deskpro  386/25,  powered  by  a 386  micro- 
processor running  at  a rocket-like  25  MHz. 
That’s  25  million  processor  cycles  per  sec- 
ond. in  case  you  weren’t  sure. 

Believe  it  or  not.  the  386/25  may  be  less 


interesting  to  you  than  Compaq’s  other 
new  386  PC;  the  Deskpro  386S.  The 
Deskpro  386S  is  exciting  because  it  offers 
you  both  less  and  more  computer  than  pre- 
vious E>eskpro  386  models. 

In  the  less  department,  the  Deskpro 
386S  is  based  on  the  new  Intel  386SX  mi- 
croprocessor chip.  The  386SX  is  not  as 
powerful  as  ordinary  80386  processors  in 
two  dimensions.  The  current  version  of  the 
chip  is  certified  to  run  at  a maximum  clock 
sp^  of  16  MHz,  which  puts  it  near  the 
bottom  of  the  heap  in  the  386  speed  race. 
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■ COMPAQ  DESKPR0386S 


The  386SX  is  also  a lesser  processor  be- 
cause, while  it  processes  data  in  32-bit 
chunks  like  any  386,  it  moves  data  into  and 
out  of  itself  in  16-bit  chunks,  which  is  half 
the  input/output  (I/O)  bandwidth  of  stan- 
dard 386  processors.  This  makes  its  I/O 
bandwidth  equal  to  that  of  8086  and  80286 
processors. 

Less  is  more  However,  the  16-bit 
bandwidth  of  the  386SX  processor  is  pre- 
cisely where  less  becomes  more  for  the 
Deskpro  386S.  The  new  processor’s  in- 
put/output configuration  allows  Compaq 
to  pack  386  processing  power  into  a small- 
er configuration  and  for  less  money  than  its 
standard  32-bit  Deskpro  386  line.  That  pits 
the  new  computer  not  against  high-end 
386s,  including  Compaq's  own,  but 
against  midrange,  80286-based  machines. 
Most  especially,  it  pits  the  Deskpro  386S 
against  IBM’s  PS/2  Model  50. 

Whatever  else  you  can  say  about  PS/2s 
and  their  Micro  Channel  architecture,  the 
Model  SO  is  a reasonably  popular  desktop 
computer.  That’s  not  because  of  its  perfor- 
mance: its  lO-MHz  80286  processor  and 
abysmally  slow,  lonely  hard  disk  are  out- 
classed by  any  number  of  AT  clones  you 
and  1 could  name  off  the  top  of  our  heads. 
The  Model  50  sells  well  because  it  has 
something  that  most  business-applications 
users  want  even  more  than  pe^  perfor- 
mance: a small  footprint.  You  can  plunk  a 
Model  50  on  your  desk,  park  its  VGA 
monitor  on  top  and  101 -key  Enhanced- 


F A C T FILE 


Compaq  Deskpro  386S 
Compaq  Computer  Corp, 

20555  KM  \A9 
Housion.TX  77070 
(800)  231-0900 

Ust  Price:  $3,799:  with  20MB  hard  disk. 
$4,499;  with  40MB  hard  disk.  $5, 199; 
80387sx  ctijxix:essor.  $799, 

In  Short:  TT)c  Deskpri>  386S  is  the  first  of  a 
new  breed  of  386  machines  based  on  Intel's 
386SX  ptwcssor.  a !6-bii  chip  w ith  32-bii 
functionality.  Its  high-end  power  coupled 
with  its  attractive  small-footprint  design 
moke  it  a machine  w ith  something  to  please 
eveiyonc. 
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; l’’’ J Compaq  Deskpro  386S  vs.  IBM  PS/2  Model  50 
i k M and  Dell  System  220:  Summary  of  Features 


Compaq  Deskpro 

386S 

IBM  PS2  Model  50 

Dell  System  220 

RAM 

1MB 

1MB 

1MB 

Floppy  disk  drives 

One  1.2MB5 1/4-mch 

One  1.44MB  3 1/2-inch 

One  1.44MB  31 /2-inch 

Hard  disk  options 

20MB.  40MB.  110MB 

20MB 

40MB.  100MB 

Included  software 

DOS  3.31,  CEMM 

DOS  3.3 

Multisoft  disk  caching 

disk  caching 

On-board  video  adapter  VGA 

VGA 

VGA 

Ports 

One  serial. 

One  serial. 

Two  serial. 

one  parallel. 

one  parallel 

one  parallel 

one  mouse 

Slots 

Five  16-bit 

Four  16-bit 

Three  16-brt 

SPECIFICATIONS 

1 

Clock  speed 

16  MHz 

10  MHz 

20  MHz 

16-blt  memory 

13M6  through 

7MB  through 

SMB  on  motherboard. 

implementation 

expansion  slot 

expansion  slot 

8MB  through  expansion 

slot 

Math  coprocessor 

80387 

80287 

80287 

RAM  chips 

Dynamic 

Dynamic 

Dynamic 

1 OTHER 

I 

Warranty 

1 year 

1 year 

1 year 

BIOS  manufacturer 

Compaq 

IBM 

Phoenix 

FCC  certification  class 

B 

B 

B 

style  keyboard  in  front,  and  still  have  plen- 
ty of  room  to  do  the  rest  of  the  things  you 
need  to  do  on  your  desktop.  If  you’re  go- 
ing to  have  to  share  your  desktop  with  a 
PC,  the  Model  50  is  just  about  the  tight 
size. 

So  is  the  Deskpro  386S.  The  difference 
is  that  the  Deskpro  386S  delivers  16-MHz 
386  performance  and  houses  up  to  two 
1 lOMB  hard  disks.  Which  PC  would  you 
rather  share  your  desktop  with?  I know  my 
answer,  but  if  you’re  unsure,  read  on. 

AN  UNFAIR  ADVANTAGE  Pitting  the 
Deskpro  386S  in  a performance  race 
against  the  Model  50  almost  isn’t  fair.  The 
286  processor  in  the  Model  50  tuns  at  a 
paltry  10  MHz  with  one  memory  wait  state 
(the  new  Model  50Z  has  none):  the  386SX 
processor  in  the  Compaq  runs  at  a snappy 
16  MHz  with  no  wait  states.  The  PC  Labs 
benchmark-test  numbers  seem  all  too 
harsh  as  a result:  the  Model  50  takes  7.20 


seconds  to  perform  the  80286  Instruction 
Mix  test:  the  Deskpro  386S  does  that  test  in 
4.56  seconds.  Perhaps  more  important,  the 
new  Compaq  can  do  the  80386  Instruction 
Mix  benchniark  test  in  4.5  seconds.  Per- 
haps a fairer  comparison  is  the  Floating- 
Point  Calculation  test:  the  Compaq  chums 
through  it  in  1 7 . 36  seconds  while  the  Mod- 
el 50  takes  28.34  seconds. 

The  Model  50  is  almost  as  well  known 
for  the  poor  performance  of  its  80-milli- 
second,  20MB  hard  disk  as  it  is  for  its 
small  footprint.  The  Deskpro  386S  will  not 
be  known  for  setting  records  in  the  disk 
drive  department,  but  Compaq  engineers 
have  squeezed  mote  than  ad^uate  capaci- 
ty and  performance  into  the  tiny,  3'/2-inch 
units  tucked  under  the  cover  of  their  new 
machine.  You  can  get  the  Deskpro  386S  in 
standard  models  with  20MB  or  40MB 
drives,  or  you  can  get  the  diskless  base 
model  and  add  an  optional  1 10MB  disk.  In 
any  case,  you  can  ^d  a second  hard  disk. 
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Benchmark  Tests: 
Compaq  Deskpro  386S 


The  Dell  System  220  beat  the 

Compaq  Deskpro  386S  in  processor 
tests  because  Dell's  266  CPU  runs  at 
20  MHz.  while  the  Compaq  computer's 
386  runs  at  16  MHz.  But  remember  this 
important  distinction:  had  we  run  the 
80386  Instruction  Mix  test,  the  Dell 
System  220  could  not  have  performed  it 
at  all.  The  IBM  PS/2  Model  50  lags 
behind  on  all  counts:  its  80-millisecond 
hard  disk  is  the  most  obvious  flaw.  Also 
note  that  while  Compaq's  hard  disk  is 
faster  than  Dell’s,  the  improvement 
brought  about  by  caching  is  noticeably 
superior  on  the  Dell  System  220. 


Relative  Times 

(IBM  PS/Z  Model  50  « 100) 


Performance  Times 

(Times  given  in  secorxts  except  where  noted) 

NOP 

80286 

Instruction 

Mix 

Floating- 

Point 

Calculation 

Conven- 

tional 

Memory 

DOS 

File  Access 

(small 

record) 

DOS 

File  Access 
(small 
record) 
with  cache 

DOS  File 
Access 

DOS  (large 

File  Access  record) 
(large  record)  with  cache 

BIOS 

Disk 

Seek 

(milli- 

seconds) 

8'MHz  IBM  PC  AT 

4.17 

8.96 

35.60 

1.29 

72.63 

N/A 

19.74 

N/A 

29.20 

IBM  PS/2  Model  50 

3.35 

7.20 

28.34 

1.05 

95.95 

52.17 

12.77 

12.41 

79.64 

Compaq  Deskpro  386S  2.08 

4.56 

17.36 

0.77 

62.76 

39.24 

7.34 

7.34 

25.00 

Dell  System  220 

1.68 

2.96 

12.91 

0.58 

68.08 

13.24 

14,56 

10.29 

31.97 

N/A — Not  applicable:  the  8 MH2  IBM  PC  AT  is  unable  to  pertorm  these  tests  with  caching 


The  NOP  benchmark  lest  is  designed  to  measure  raw 
dock  speed  and  memory  access  ttrrre  while  mmimizirrg 
differences  in  microprocessors  and  the  effect  ot 
memory  caching.  This  lest  executes  almost  nothing 
but  NOP  (*No  Opera^on'‘)  machine  code  instructions  in 
a big  128K  loop 

The  60286  instruction  Mix  benchmark  lest  measures 
the  tinre  it  takes  to  execute  a selected  series  of 
processor-intensive  tasks.  The  test  program  uses 
80286  instruction  code.  These  instructions  are  a 
subset  of  the  total  processor  instruction  set. 

The  Ptoaling-PoinI  Calculation  benchmark  test 
measures  processor  speed  by  looping  through  a senes 
of  noating-pomt  calculations,  including  multiplication, 
division,  exponentiation,  arxt  loganthmic  and 
trigonometric  functions  The  benchmark  program  uses 
the  floating-point  library  included  with  Microsoft  C 
Compiler  4 0. 


The  Conventional  Memory  benchmark  test  allocates  2S6K 
of  conventional  rr>emory  and  treats  it  as  a senes  of  64-byle 
records  Then.  16,384  random  recorrte  are  read  into  and 
written  from  this  memory  The  result  shown  is  the  average  ot 
the  read  artd  write  limes 

The  DOS  File  Access  benchmark  test  measures  the 
throughput  rate  of  the  disk  being  tested.  In  this  case, 
throughput  times  are  measured  m terms  of  how  long  the  disk 
takes  to  perform  common  DOS  file-management  fur>ctions 
Five  tasks— file  creation,  sequential  file  write,  sequential  tile 
read,  random  file  write,  and  raridom  file  read — are  timed  ar>d 
the  results  summed 

The  test  is  carried  out  lor  two  different  types  of  files — small- 
record  files  arxf  large-record  tiles — that  are  used  by  common 
PC  applications.  Files  created  using  small  records  are 
typically  used  by  database  management  programs,  and  large 
records  are  typically  used  tor  word  processing  and 
spreadsheet  fries  Loading  a DOS  program  is  also  simulated 
by  the  large-record  test. 


n no  disk  caching  software  is  supplied  by  the  computer 
or  disk  drive  manufacturer,  each  test  is  run  once. 
Otherwise,  the  test  tor  each  record  size  is  run  twice  once 
with  the  caching  software  installed  and  once  without  it. 

The  BIOS  Disk  Seek  benchmark  test  measures  the  time 
It  takes  to  do  a random  seek  using  the  disk's  ROM  BIOS 
The  test  result  Includes  minimal  software  overhead  and 
may  not  parallel  the  manufacturer's  claimed  average 
access  time  The  test  program  performs  1.000  seeks. 
The  average  result  Is  shown  in  milliseconds 
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COMPAQ  DESKPRO  386S 


All  disks  are  ESDI  units,  and  all  but  the 
20MB  have  data  laid  out  with  a I : I inter- 
leave to  speed  up  performance.  The  two 
smaller  hard  disks  are  rated  at  29-ms.  ac- 
cess times,  while  the  1 1 0MB  unit  runs  at  a 
rated  25  ms. 

The  unit  I tested  had  the  40MB  disk, 
and  it  ran  the  PC  Labs  BIOS  Disk  Seek  test 
in  25  ms.,  which  indicates  that  Compaq's 
engineers  have  rated  the  access  time  con- 
servatively. It  ran  the  PC  Labs  DOS  File 
Access  (small  record)  test  in  62.76  sec- 
onds in  standalone  mixle.  and  at  .49.24  sec- 
onds with  the  Compaq-supplied  disk-cach- 
ing software  installed.  TTiat's  about  one- 
third  fa.ster  than  the  Mixlel  50. 

Speed  is  only  one  aspect  of  the  Dcskpro 
386S's  performance,  and  for  many  of  you. 
it’s  not  the  important  one.  or  at  least  it  sixrn 
won't  be.  The  other  side  of  the  Dcskpro 
386S’s  performance  advantage  comes 
from  the  capabilities  of  its  Intel  386SX 
pitKessor  and  the  perceptive  engineering 
that  Compaq’s  designers  have  built  into 
the  computer. 

Because  it’s  a 386.  the  new  Dcskpro 
can  run  anything  any  other  80386-ba.sed 
machine  can  run;  the  386SX  prixtcssor’s 
16-bil  I/O  bandwidth  has  no  impact  on  that 
wonderful  fact.  You  can  use  Microsoft 
WinJoHs/Jftd  to  multitask  your  DOS  ap- 
plications. or.  if  you'd  rather,  use  DESQ- 
view,  PC-MOS.  or  VM/386  to  do  your 
DOS  application  multitasking.  Some  of 
you  might  enjoy  giving  Unix  a whirl,  and 
several  versions  for  the  386  are  at  your 
beck  and  call  on  this  machine.  Programs 
written  using  DOS  extenders,  such  as  Par- 
adox/386  and  Fo.xBase  Plus! 386,  can  run 
as  DOS  applications  in  protected  mtxic  on 
the  Deskpro  386S.  just  as  they  do  on  any 
386-ba.sed  PC. 

THE  OS/2  EDGE  Perhaps  more  impor- 
tant to  your  PC  future,  the  Dcskpro  386S  is 
a better  OS/2  machine  than  the  Model 
50 — by  a lot.  Though  the  new  Model  50Z 
has  a better.  30MB  hard  disk.  Compaq  still 
has  the  upper  hand. 

Part  of  the  Deskpro  386S’s  OS/2  ad- 
vantage comes  from  its  16-MHz  speed,  al- 
though that  won't  be  tix)  imptrrtant  to  OS/2 
u.sers  until  tbe  bit-mapped  Presentation 

Manager  shows  up.  Another  pan  of  its 
OS/2  advantage  comes  from  its  larger, 
fleeter  hard  disk(s).  That’s  apparent  even 


THE  LITTLE  CHIP  THAT  COULD 

Intel's  P9  chip  means  that  you’ II  never  buy  a 286 
machine  again.  With  the  386SX,  you  get  most  every 
benefit  of  a full-blown  80386 for  only  $100  more 
than  a 286 — eventually. 


Do  yourself  and  your  company  a fa- 
vor. Don’t  ever  buy  a 286  now  that 
you  can  get  a P9.  Forward-looking  PC 
gurus  jumped  ship  on  8088/8086  plat- 
forms 2 years  ago.  Now's  the  time  to  fol- 
low suit  with  the  286. 

P9  was  the  code  name  for  Intel’s  long- 
rumored  poor  man's  80386 — a 32-bit 
chip  designed  to  work  in  AT-class  ma- 
chines. using  a 16-bit  data  path  instead  of 
the  32-bit  data  path  of  a full-bore  386. 
The  P9  chip  was  formally  named  the 
386SX  at  its  June  20  announcement  (P 
numbers  designate  Intel  internal  designs: 
the  P3  evolved  into  the  80386). 

As  Intel  ramps  up  production,  the  dif- 
ference between  a 386SX-cla.ss  machine 
and  a comparable  286  from  the  same 
maker  should  fall  to  $I(X)  or  $200.  That 
won't  be  until  early  1989.  Right  now. 
386SX  chips  are  scarce;  Intel  is  the  sole 
source,  and  we  all  know  about  the  laws 
of  supply  and  demand.  In  quantities  of 
100.  Intel’s  12-MHz  286.  16-MHz 
386SX,  and  16-MHz  80386  chips  cost 
$137.  $220.  and  $299.  respectively. 
Compaq,  a premium-quality,  premium- 
price  vendor  charges  roughly  $500  more 
for  its  new  Deskpro  386S — the  first  ma- 
chine to  use  the  386SX  chip — than  for  its 
1 2-MHz  Deskpro  286. 

Why  is  the  286  in  eclipse?  Compare 
the  386SX  to  the  80286: 

■ Existing  DOS  applications.  On  clock 
ticks  alone,  the  16-MHz  386SX  is  10  to 
33  percent  faster  than  8-  to  12-MHz 
286s.  (The  PC  Labs  benchmark  tests 
show  that  the  Compaq  Deskpro  386S 
beats  the  80286-based  Mtxlel  50  by  35  to 
40  percent.)  The  performance  difference 
is  even  greater  than  the  CPU  speed  differ- 
ence because  the  386SX  executes  in- 
structions more  efficiently  than  the  286. 


just  as  a 286  is  more  powerful  than  an 
8088  by  a margin  greater  than  the  simple 
difference  between  8 and  4.77  MHz.  Ad- 
vanlage:  386SX. 

■ Multitasking  this  year.  Microsoft 
Wmdows/386  and  VM/386  let  you  load 
and  run  multiple  DOS  programs,  but 
only  if  you  have  an  80386.  Advantage: 
386SX. 

■ Power  applications  this  year.  A hand- 
ful of  imfxrrtant  programs  bypassed  the 
286  with  80386  DOS  extenders:  Para- 


■ 386SX-based  machines 
are  the  right  choice  for 
the  cost-conscious 
midrange  of  PC  users. 


do.x/386,  Q&AI386.  InterleaFs  Techni- 
cal Publishing  Software.  Advantage: 
386SX. 

■ Multitasking  in  1989.  Both  286  and 
386  chips  mn  OS/2  and  OS/2  Presenta- 
tion Manager.  Advantage:  Draw. 

■ Multitasking  in  1990.  A 386-only 
version  of  OS/2  (likely  to  be  called  OS/2- 
386  or  OS/2  2.0)  is  due  in  late  1989  or 
1990.  An  operating  system  that  doesn’t 
have  to  deal  with  the  quirks  of  the  286 
(inelegant  switching  between  real  and 
protected  mode)  affords  more-powerful, 
smarter  application  programs.  Some 
people  suspect  OS/2-386  will  be  the  ver- 
sion of  OS/2  that  really  matters.  In  the- 
ory. at  least,  the  386SX  under  OS/2  or 
OS/2-386  would  run  programs  3 to  5 
times  as  fa.st  as  a similar  program  would 
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When  prices  stabilize,  the  80386SX  will 
bump  the  80286  out  of  the  middle  tier 
of  computing  power. 


under  DOS.  Advantage:  386SX. 

■ Cost,  or the  components  contained  in 
a PC.  only  the  386SX  system  unit  and  the 
faster  RAM  chips  cost  more  than  their 
286  counterparts.  The  hard  disk,  floppy 
disks,  video  card,  monitor,  tape  backup, 
printer,  software,  mouse,  floppy  disks, 
and  training  all  cost  the  same.  Advan- 
tage: 286  by  a whisker  on  cost.  386SX  on 
bang  for  the  buck. 

Poised  to  run  DOS  applications  for 
the  next  several  years  (Bill  Gates  be- 
lieves OS/2  won't  eclipse  DOS  until 
1991).  the  386SX-ba.sed  machines  are 
the  right  choice  for  the  cost-conscious 
midrange  of  PC  users.  They'll  support 
LIM  4.0  without  separate  expanded 
memory  boards;  they're  ready  whether 
OS/2  or  OS/2-386  reigns  thereafter. 

Compaq  gave  the  386SX  a big  boost 
by  designing  a small  footprint  for  the 
386S.  recognizing  the  scarcity  of  desk 
space.  Video,  memory,  and  I/O  don't 
steal  slots,  and  the  four  free  slots  are 
more  than  enough  for  the  vast  majority  of 
users.  The  386SX  also  makes  a superb 
after-hours  machine  for  the  home. 

Every  serious  PC  vendor  is  dying  to 
bring  out  a 386SX  machine.  Right  now, 
chip  supply  is  the  constraining  factor. 
Natural  candidates  for  386SX  variants 
are  offshoots  of  IBM's  Model  50  and 
Dell  Computer's  System  220 — along 
with  the  other  three  dozen  makers  of 
small-footprint  286  and  386  machines. 

Don’t  jettison  your  existing  286  sys- 
tems; just  don’t  draw  up  future  purcha.se 
orders  for  anything  .south  of  a 386SX  PC. 
Once  chip  prices  settle  down,  you  can 
expect  to  see  a P9  accelerator  for  existing 
AT-class  machines — comprising  the 
386SX  and  several  support  chips — for 
under  $5(X).  Then  your  286  will  have  a 
future,  after  all. — Bill  Howard 


Bill  Howard  is  an  executive  editor  of  PC 
Magazine. 


Defining  the 
New  Midrange 


While  the  80386  chip  will  continue  to  dominate  the  high  end.  the  shifting  of  386  power 
into  the  midrange  and  the  resulting  shift  of  286  power  Into  the  low  end  will  spell  doom 
for  the  6088. 

The  80386SX  microprocessor  Is  software  compatible  with  the  80386  chip.but  as 
prices  drop.  It  will  compete  directly  with  the  80286.  Shoppers  In  the  midrange,  forced 
to  decide  between  a 286  machine  at  $1 .500  and  a 386SX  machine  at  only  a few 
hundred  dollars  more,  will  flock  to  the  new  chip  to  take  advantage  of  its  bargain-priced 
386  capabilities. 

The  result;  prices  for  286  machines  will  continue  to  tumble,  pushing  the  machines 
below  $t  ,000  and  making  them  direct  competitors  to  the  XTcompatibles  that  currently 
bring  up  the  rear. 


80386 


80386 


MIDRANGE 


80386SX 


80286 


80286 
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■ COMPAQ  DESKPR0386S 


Expansion  memory  daughterboard  connectors 


Compaq 
16-bit  VGA 
daughterboard 


40MB.  3 1/2-lnch 
hard  disk 


Uncovering  a Wealth  of  Innovation 


VGA  feature  conr>ector 


The  Deskpro  386S  is  a great  example  of  complex 
technology  housed  in  a simple  package.  It  breaks 
down  into  its  major  components  more  easily  than  any 
piece  of  field  artillery  used  in  today's  army,  making  it 
as  easy  to  service  and  expand  as  any  PC  on  the 
market.  And  its  clever,  modular  design  gives  you 
room  for  all  the  options  you  could  hope  for  In  a 386 
machine  without  taking  up  any  more  space  than  the 
most  compact  286  machines  around. 


4MB  proprietary 
Compaq  memory 
expansion  card 


power  supply 


Fan 


Four  AT-compatible 
expansion  slots 


IMB,  40MB,  or  110MB  hard  disk 


disk,  tape,  or  hard  disk  bays 


Battery  for  real-time  clock 


Power  switch 


Case  lock 


1.44MB,  3 1/2-inch  floppy  disk  drive  — 
40MB  cartridge  tape  drive 


Speaker 


memory  expansion  card 
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The  Deskpro  386S  system  unit  breaks  down  into  the  basic  box  and  three  major  sub* 
assemblies.  The  system  board's  compact  (for  a 386  machine)  size  is  largely  due  to  use 
of  surface  mount  technology  and  Compaq's  heavy  reliance  on  ASICs  designed  specifically 
for  the  machine.  The  major  mechanical  subassembly  of  the  386S  is  the  I/O  cage,  which 
includes  a special  hinged  mount  for  the  system's  primary  hard  disk  as  well  as  standard 
sliding  bays  that  can  be  used  for  3 1/2-inch  or  5 1/4-inch  floppy  disks,  a tape  drive,  or  a 
second  hard  disk.  The  second  subassembly  is  a Compaq  16-bit  VGA  daughterboard  that 
mounts  flat  against  the  system  board.  The  VGA  feature  connector  is  mounted  at  the  top  of 
the  expansion  memory  board,  which  is  the  third  subassembly.  It  gets  mounted  on  a 
dummy  board  if  expansion  memory  is  not  installed  in  the  386S. 


Configuration  switches 
ROM  BIOS  chips 


60386SX  microprocessor 


- Hard  disk  controller 
- - 1MB  system  board  memory 

ApplicationS'SpecIfic 
Integrated  Circuits  (ASICs) 

Memory  configuration  switches 


Serial  port  UART  

VGA  daughterboard  connectors 

Proprietary  Compaq  memory 
expansion  card  slot 


Floppy  disk 
controller 


Keyboard 

controller 
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Doheny  State 


“The  ALR 
20MHz 

FlexCache  20386 
proves 

that  wu  don't  have 
tooe  based  in 
Texas  to  build  the 
world's  fastest 

PCs  ” 

lEWEEK 

March  29, 

1988 


Welcome  to 
California,  the 
zero  wait 
state. 


In  July  of  '86  'Wi  '*  Advanced 
Logic  Research  was  the  world's 
first  manufacturer  to  release  an 
80386  based  PC,  adding  to  a long 
list  of  California  firsts. 

Today  at  ALR,  we  manufacture  the 
world's  fastest  PCs.  Industry  peers 
have  recognized  the  FlexCache  386 
series  as  the  ultimate  NOVELL 
tool  for  the  most 
demanding  business 
applications  in  net- 
work, multi-user  and 
CAD/CAM  environments. 


"The  ALR  FlexCache  20386  will 
make  a name  for  itself  as  a heavy-duty 
file  server.  ...the  FlexCache  is 
destined  for  success. " 


excerpts  from 
Editors  Choice 
June  28, 1988 


The  ALR  FlexCache  20386  Model 
150  achieved  a rating  of  19.7  in 
Byte  Lab.  "Tops  in  price  and 
performance" 


'Byte  I line,  1988 


" The  performance  they  achieve  sets  a 
new  standard  for  PCs. " 


PCResouite 


fune,  1988 


400% 
annual  I 
growth  [ 
since 
1984 


il. 


^ "ALR  has  come  out  of 
nowhere  over  the  last  two  years  to 
earn  a spot  in  the  sun  among 
important  PC-compatible  makers." 
- ]ini  Sei/mour  lanuari/ 12, 1988 


" Well,  for  once  the  answer  isn  't  to 
run  right  out  and  get  your  hands  on  a 
Compaq  Deskpro  386120.-  Rather, 
it's  to  get  your  hands  on  an  ALR 
FlexCache  20386." 


First  Looks 
March  15, 1988 


" ...  the  FlexCache  20386  yields  the 
highest  number  of  MIPS  (million 
instructions  per  second)  per  dollar." 


TEgH 


I I line,  1988 


ALR  Fleicoche  26386  orvd  20366  eve  tiooenxvhs  of  AOvonced  Logic  Reseoich  irtc  Compoq  Deskpro  366/20  b o troclenxvk  of  Corrtpog 


jch,  California 

’ -m 
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Redefining 
PC  Speed 


Although  we  can't 
go  any  further  west, 
ALR  is  claiming  new 
frontiers  in  PC 
performance  and 
processing  speeds. 
Now,  fast  is  even 
faster.  The  ALR 
FlexCache  25386 
breaks  every  current 
speed  record.  Our 
proprietary  64Kbyte 
Extended  Emulation 
82385  “is  the  key  to 
25386  Cache  speed. 


ALR 

FlexCache 

ALR 

FlexCache 

IBM  PS/2 

70  386 

ALR 

FlexCache 

IBM  PS/2 

70  386 

Models 

20386DT-R66 

20386-150 

8570-121 

25386-150 

8570- A21 

Micfoprocessor 

80386 

20MHz 

80386 

20MHz 

32KB. 

82385 

Memory 
Cache  (35ns) 

80386 

20MHz 

80386 

25MHz 

80386  1 

25MHz 

82385 

Memory 
Cache  (35ns) 

Extended 

Emulation 

82385 

Memory 
Cache  (25ns) 

Memory 
Cache  (30ns) 

Bench  Mark 

OOM  ta*  Power  MW 

vw  12 

4.71  Mips 

4.71  Mips 

3.53  Mips 

6.09  Mips 

5.74  Mips 

Optional  Math 
Coprocessor 

80387  20MHz 

80387  20MHz 

80387  20MHz 

80387  25MHz 

80387  25MHz 

Memory  (Ram) 

IMB  (80ns) 

2MB  (80ns) 

2MB  (85ns) 

2MB  (60ns) 

2MB  (80ns) 

Storage 

12MB.  5 1/4’  FD 

1 44M6,  3 1/2*  FD 

1 

Optional  (S22S.Q0} 

1 

Optional  (S22S  X) 

Not  Available 

1 

1 

Optional  ($225.00) 

Not  Avoiabie 

1 

fixed  Disk  sta 
opt.  Intomol  Fun 
H^ht  Fixed  Disk 

66MB  C28ms) 

66MBor  lOOMB 

150MB  C18ms) 

150M6  or  300MB 

120MB  C23ms) 

No  Support 

150MB  Cl 8ms) 

150MB  or  300M8 

120MB  C23ms) 

No  Support 

Video 

Optional 

16  bit  VGA 
(S339  00) 

Optional 

16  bit  VGA 
(S339.0CD 

VGA 

16  bit  VGA 

VGA 

Price 

S4590.00‘ 

S7490.00‘ 

S7995  00' 

S9499.00' 

SI  1.295.00- 

‘M, 


I 


* Prices  and  conflouotions  os  of  June  1986  ond  subject  to  chonge 


Now  that  things  are  get'n  kind'a 
slow  in  Texas... 

...go  West  young  man. 

Call  ALR  for  the  world's  fastest 
PCs,  under  the  California  Sun. 


PC  performance  is  redefined. 


1-800-444-4ALR 


Advanced  Logic  Research,  Inc. 
9401  Jeronimo,  Irvine,  CA  92718 
I>hone;  714-581*6770  FAX;  714-581-9240 
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■ COMPAQ  DESKPR0386S 


SECRETS  OF  A CHIP’S  SUCCESS 

The  arrival  of  the  386SX  processor  is  reminiscent  of  other 
times  when  improving  CPU  performance  while 
maintaining  bus  standards  was  a winning  combination. 


now,  because  most  of  you  chew  up  20MB 
of  hard  disk  faster  than  breakfast  cereal 
while  running  DOS.  OS/2  system  software 
and  the  applications  that  run  under  OS/2  all 
take  more  space  than  the  equivalent  DOS 
software.  For  the  Model  50,  the  OS/2  Pre- 
sentation Manager  will  make  the  disk-ca- 
pacity problem  more  acute  because  its  fdes 
(and  files  for  the  applications  that  mn  un- 
der it)  will  add  to  the  already  hefty  chunk 
of  space  used  up  by  OS/2. 

More  advantages  are  found  in  the  Desk- 
pro  386S’s  RAM  design.  Make  no  mis- 
take: tunning  OS/2  applications  will  take 
lots  of  memory.  Despite  what  IBM  and 
Microsoft  like  to  say  about  2MB  being 
enough  to  run  OS/2,  that  doesn't  include 
running  applications:  each  OS/2  applica- 
tion you  run  concurrently  will  call  for 
about  I MB  of  RAM  when  it  loads.  There- 
fore, if  you  tun  four  applications  you  will 
need  4MB  of  RAM  on  top  of  the  2MB  you 
need  just  to  start  up  OS/2,  or  6MB  alto- 
gether. IBM’s  optional  memory  products 
for  the  PS/2  line  will  not  let  old  Model  SOs 
reach  that  kind  of  RAM  level  (though  the 
new  Model  50Z  can  take  2MB  of  85-nano- 
second RAM  on  its  system  board).  While 
installing  third-party  memory  cards  will 
solve  the  problem,  that  requires  using  up 
the  precious  few  expansion  slots  that  the 
Model  50  has. 

Compaq  has  a better  idea.  Like  all 
Deskpros,  including  the  original  8086- 
based  model,  the  386S  uses  the  company’s 
concurrent  bus  design,  which  keeps  mem- 
ory running  at  full  processor  speed  while 
peripherals  tun  at  8 MHz  on  an  AT-com- 
patible  system  I/O  bus.  The  Deskpro  386S 
comes  equipped  with  a standard  I MB  of 
l(X)-ns.  RAM  on  the  system  motherboard 
and  Compaq  Expanded  Memory  Manage- 
ment (CEMM)  software  to  let  you  use  all 
of  it  for  EXDS  applications. 

You  can  expand  that  to  1 3MB,  without 
using  any  of  the  Deskpro  386S’s  four  AT- 
compatible  16-bit  slots,  if  you  install  one 
of  two  versions  of  the  company’s  propri- 
etary memory  card.  Either  the  1MB  or 
4MB  card  can  be  expanded  in  1MB  or 
4MB  increments  using  optional  daughter- 
boards. The  maximum-option  card  is  the 
4MB  model  with  two  4MB  daughter- 
boards hung  onto  it. 

When  you  use  Compaq’s  proprietary 
memory  card,  the  system  uses  a paging 


When  IBM  introduced  the  PC  in 
1981,  it  drew  a lot  of  flack  from 
futurists  who  maligned  its  choice  of 
Intel’s  8088  CPU.  Critics  claimed  that 
the  otherwise  powerful  chip,  tunning  at 
4.77  MHz  and  capable  of  pttxessing  data 
16  bits  at  a time,  was  hindered  by  the 
width  of  its  external  data  bus.  All  com- 
munication with  the  outside  world  was 
forced  to  take  place  in  8-bit  chunks. 
Transfers  of  16-bit  data  had  to  be  split 
into  two  parts  and  moved  separately, 
slowing  transfer  rates.  The  arguments 
were  hot  and  heavy  as  to  whether  the 
8088  was  even  a teal  16-bit  CPU  or  sim- 
ply an  enhanced  8-bit  CPU . But  the  deci- 
sion to  use  the  8088  was  based  on  sound 
engineering  principles:  reduction  in  the 
design  and  in  the  manufacturing  costs 
and  ensuring  parts  availability. 

The  dominant  processors  in  micro- 
computers of  the  day  were  8-bit  devices 
like  the  8080  and  the  Z80.  The  technol- 
ogy for  producing  8-bit  peripherals  was 
widespread  and  well  established.  IBM’s 
decision  to  use  a well-documented  de- 
sign, open  architecture,  and  an  easily  ex- 
ploitable 8-bit  data  bus  allowed  a rapid 
migration  of  existing  hardware  to  the  in- 
fant PC  and  aided  its  explosive  success. 

In  1 984,  IBM  introduced  the  PC  AT. 
It  sported  the  Intel  80286  CPU  (lumber- 
ing along  at  a now  leisurely  6 MHz)  and  a 
brand-new  bus  standard  that  extended  the 
external  data  path  to  a full  16-bit  width. 
Although  the  80286  was  designed  to  im- 
plement a “protection  mode”  and  pro- 
vided some  rudimentary  hardware  sup- 
port for  multitasking,  the  computing 
community  wisely  ignored  this  feature 
and  ran  the  machine  simply  as  a fast  PC. 
Clone  manufacturers  Jumped  on  the  AT 
bandwagon  and  began  producing 
workalikes  in  droves.  Clock  speeds 
soared  as  high  as  16  MHz,  and  the  num- 
ber of  16-bit  peripherals  grew.  The  AT 


became  the  minimum  acceptable  hard- 
ware platform  for  serious  computing. 

THE  NEXT  STEP  Then,  amid  great 
fanfare  and  speculation,  Intel  announced 
its  next-generation  microprocessor:  the 
80386 — a true  32-bit  CPU  designed  to 
use  a 32-bit  external  data  path.  IBM, 
fearing  for  the  viability  of  its  minicom- 
puter lines,  declined  to  introduce  an 
80386-based  machine,  and  Compaq 
seized  the  opportunity.  But  no  IBM  stan- 
dard for  a 32-bit  bus  existed,  and 
Compaq  found  itself  in  the  uncomfort- 
able and  atypical  situation  of  setting  its 
own  standard. 

With  legendary  conservativism, 
Compaq  simply  avoided  the  decision  by 
building  its  80386  computer  with  AT- 
standard  16-bit  accessory  slots  and  a pro- 
prietary 32-bit  memory  slot.  The  CPU 
and  system  memory  ran  at  a blazing  16 
MHz  while  the  peripherals  continued  to 
tun  at  6 to  8 MHz.  Thus  was  bom  the  first 
of  many  hybrid  “386  ATs,”  combining 
the  best  of  the  old  and  the  new. 

Following  Compaq’s  lead,  many  oth- 
er clone  manufacturers  redesigned  their 
AT  systems  to  accommodate  the  80386. 
To  address  RAM  using  a 32-bit-wide 
path,  more  printed  circuit  traces  had  to  be 
etched  onto  the  already  crowded  multi- 
layer circuit  board.  And  the  higher  CPU 
speeds  aggravated  electromagnetic  inter- 
ference problems.  Worse  yet,  computer 
purchasers  were  confused.  Every  manu- 
facmrer  developed  its  own  32-bit  memo- 
ry extension. 

WELCOME  TO  THE  386  WORLD 

But  now,  a wonderful  thing  has  hap- 
pened. The  long-rumored  P9  chip  has 
been  announced  by  Intel  as  the  386SX. 
Fully  equivalent  to  the  32-bit  80386  CPU 
in  processing  power,  instmction  set,  and 
virtual-mode  support,  the  chip  deviates 
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"jTn  Mapping  the 


By  staying  with  the  16-bit  data  bus  standard,  the 
386SX  processor  guarantees  complete  compati- 
bility with  today’s  AT  add-in  cards. 


IBM  PC 
1$-blt  op  codes 
0-blt  data  bus 
1MB  address  space 
0.4  mips* 

8067  math  coprocessor 
Real  mode 


Compaq  Oe&Kpro  366S 
32-bit  op  codes 
18'bit  data  bus 
4-gigabyte 
address  space 
3 mips* 

60387SX 

math  coprocessor 
Real  mode 
Protection  mode 
Virtual  86  mode 


Compaq  Oeskpro  ' 
16-bil  op  codes 
18-bH  data  bus 
1MB  address  space 
0.4  mips* 

8087  math  coprocessor 
Real  mode 


* Mips  are  reported  as  relative  to  VAX  systems. 


Compaq  Deskpro  386 
IBM  PSf2  Model  80 
32-bit  op  codes 
32-blt  data  bus 
4-gigabyte  address  space 
6 mips* 

80387  math  coprocessor 
Real  mode 
Protection  mode 
Virtual  86  mode 


from  its  big  brother  by  one  small  detail: 
it’s  designed  to  operate  with  a 16-bit  ex- 
ternal data  bus.  Just  like  the  8088  before 
it,  the  386SX  can  be  used  as  the  founda- 
tion for  a microcomputer  design  that  pro- 
duces some  clear  advantages  for  buyers. 

The  386SX-based  systems  can  be 
produced  inexpensively.  A computer 
system  is  more  than  just  the  CPU . and  the 
386SX  uses  the  standard  16-bit  data  and 
memory  path,  making  the  design  re- 
quirements of  the  system  txrard  very  sim- 
ilar to  those  of  a fast  AT  board.  Expect 
instant  compatibility  with  every  periph- 
eral and  expansion  card  you  own.  Best  of 
all,  eliminate  all  thought  of  whose  32-bit 
standard  to  adopt. 

The  386SX  isn’t  a direct  replacement 
for  the  80286.  Dedicated  hardware  now 


performs  the  same  functions  that  were 
once  executed  as  microcode  subroutines. 
This  means  that  a 386SX,  running  at  the 
same  clock  speed  as  an  80286,  will  run 
the  same  software  faster. 

And  unlike  the  80286,  the 
80386/386SX  contains  hardware  support 
for  simulating  multiple  8086-type  CPUs 
in  a single  chip.  When  operating  under  a 
suitable  control  program  such  as 
VM/386,  the  chip  makes  possible  full 
multitasking  of  the  DOS  applications  you 
already  own.  The  programs  act  as  if  they 
were  each  running  on  a separate,  dedicat- 
ed 640K  8086.  The  cash  you’ll  save  by 
not  having  to  replace  all  your  application 
programs  might  make  OS/2  seem  eco- 
nomically unfeasible  by  comparison. 

Like  the  80386,  the  386SX  can  mn  in 


32-bit  native  mode;  this  places  the  com- 
puting power  of  a mainframe  at  your  fin- 
gertips. Special  32-bit  versions  of  FOR- 
TRAN and  COBOL  compilers  allow 
previously  unthinkable  applications  to  be 
run  easily  and  quickly.  Enhanced  ver- 
sions of  popular  PC  programs,  rewritten 
to  use  32-bit  instructions,  will  run  up  to 
five  times  faster. 

The  386SX  will  allow  manufacturers 
to  fufill  their  promises  of  delivering  inex- 
pensive 80386  computing  power  for  the 
common  man  and  will  also  provide  an 
easy  upgrade  path  for  today’s  80286  ma- 
chines. If  you  think  you  can’t  afford  an 
80386,  just  wait. — Robert  L.  Hummel 


Robert  L.  Hummel  is  senior  technical 
editor  of  PC  Magazine. 
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■ COMPAQ  DESKPRO  386S 


scheme  to  interleave  memory  and  achieve 
zero- wait-state  memory-access  speed. 
This  allows  fetches  within  a 2K  memory 
page  to  be  done  without  inserting  proces- 
sor wait  states.  That's  the  same  memory 
system  Compaq  uses  on  the  Deskpro  386 
and  the  Portirle  386.  The  Deskpro  386/20 
and  386/25  use  a static  RAM  cache  to 
achieve  higher  memory  speeds.  (For  a full 
explanation  of  memory  schemes  used  in 
80386-based  computers,  see  "Anatomy  of 
a 386,”  by  Winn  L.  Rosch,  PC  Magazine, 
January  26, 1988.) 

If  you  want,  you  can  use  standard  ex- 
pansion slots  to  add  memory  by  installing 
ordinary  third-party  16-bit  memory  cards 
in  them.  That  option  can  be  used  to  expand 
RAM  beyond  1 3MB , or  you  can  install  the 
same  kind  of  cards  for  memory  levels  low- 
er than  that.  Using  standard  memory  cards 
will  cost  you  some  performance  by  dou- 
bling memory  access  times — only  for  the 
memory  installed  on  those  cards — reduc- 
ing operations  to  the  8-MHz  speed  of  the 
system’s  I/O  bus. 

In  all  cases,  you  can  use  CEMM  soft- 
ware to  access  the  memory  as  LIM  4.0  ex- 
panded memory.  Thus,  your  Lotus  1-2-3 
spreadsheet — and  any  other  applications 
that  take  advantage  of  LIM  memory — can 
use  that  option  on  the  Deskpro  386S. 

FIRST  IMPRESSIONS  DONT  COUNT 

All  these  features  come  in  a small  package 
that  at  first  looks  more  like  a low-cost, 
small-footprint  AT  clone  than  any  Desk- 
pro  you’ve  seen  from  Compaq  before. 
Closer  examination  reveals  the  high-quali- 
ty industrial  design  of  the  new  case,  and 
the  Deskpro  386S  quickly  shows  itself  to 
be  a close  design  relative  to  the  Portable  III 
and  Portable  386.  Compaq’s  design  objec- 
tive for  the  externals  of  the  Deskpro  386S 
required  that  the  machine — with  keyboard 
sitting  in  front — fit  on  a secretary’s  L- 
shaped  return.  (A  return  is  typically  18 
inches  deep.  Just  big  enough  to  hold  an 
IBM  Selectric  typewriter.) 

Well,  a compromise  or  two  had  to  be 
made,  but  the  Deskpro  386S  just  manages, 
and  it  also  fits — more  comfortably — onto 
an  executive  credenza,  another  parking 
spot  Compaq  had  in  mind  for  the  unit.  In 
fact,  the  fit  on  an  L-retum  is  so  tight  that  if 
yours  has  a vertical  rail  sticking  up  at  the 
back,  the  new  386S  may  not  fit  because  the 


The  back  of  the  Deskpro 386S  shows  Compaq's 
only  concession  to  PS/2  design:  the  coin- 
operated  cover fasteners  and  the  PS/2- 
compatihle  keyboard  and  mouse  connectors. 


Compaq's  compact  design  includes  a "flip-up" 
hard  disk  mount  whose  single  Tors  screw 
secures  the  hard  disk  and  leaves  room  for  an 
extra  floppy  disk  and  tape  drive  in  front . 


cables  sticking  out  of  the  bottom  can  jam 
up  against  the  rail  and  cause  the  keyboard 
to  stick  out  over  the  front  edge. 

The  most  obvious  design  compromise 
is  in  the  keyboard.  The  386S  keyboard 
looks  like  a standard  Compaq  101-style 
keyboard  that  has  been  sliced  off  on  top. 
That  makes  the  keyboard-and-PC  combi- 
nation shallow  enough  to  fit  on  the  L,  but 
leaves  you  no  room  for  keyboard  tem- 
plates designed  for  the  horizontal-format 
function  keys  of  the  keyboard.  Evaluating 
keyboard  feel  is  always  controversial — at 
least  around  the  editorial  offices  of  PC  Ma- 
gazine— but  it’s  clear  that  Compaq  has 
shifted  its  keyboards  away  from  their  for- 
mer “mushlxiard’’  feel.  The  new  ones 
have  a "clickier”  feel,  although  the  key- 
tops  seem  wobbly  under  your  fingers. 

Every  other  compromise  required  by 
the  small  footprint  of  the  Deskpro  386S 
gave  Compaq’s  designers  and  engineers  a 


chance  to  show  their  stuff.  They  wound  up 
packing  a large  pile  of  machinery  and 
chips  into  a very  small  place,  neatly  and  ef- 
fectively. and  it  shows  everywhere  from 
the  system’s  layout  to  the  compact  ar- 
rangement of  chips  on  the  all-surface- 
mounted  motherboard. 

Probably  the  cleverest  of  those  deci- 
sions is  the  disk  drive  layout.  The  front  of 
the  Deskpro  386s  gives  you  access  to  three 
one-third-height  device  slots,  one  of  which 
is  always  host  to  a 1 .2MB  S'A-inch  floppy 
disk  drive.  The  other  two  are  for  options. 
Ju.st  behind  those  slots  is  where  the  minis- 
cule 3 '/’-inch  primary  hard  disk  resides, 
mounted  on  a hinge-like  frame  that  leaves 
it  resting  between  the  rails  of  the  other  de- 
vice slots. 

You  have  to  give  up  one  of  those  device 
slots  for  a hard  disk  only  if  you  opt  to  in- 
stall a second  one.  The  extra  device  slots 
can  also  be  occupied  by  a Compaq-sup- 
plied 1 .44MB  3'/2-inch  disk  drive  or  back- 
up tape  unit.  In  all  cases,  the  disk  control- 
lers are  housed  on  the  system’s 
motherboard  and  don’t  occupy  an  I/O  slot. 
Tape  units  come  in  135MB  DC  bOOXTD 
format  or  40MB  DC  2000  format.  If  you 
go  for  the  40MB  or  1 1 0MB  drives,  do 
yourself  a favor  and  get  one  of  these  back- 
up drives  to  go  with  it.  Naturally,  you  can 
also  install  any  device  that  will  fit  (and,  by 
the  way,  a full-length  card  will  just 
squeeze  into  each  slot  inside  this  compact 
chassis). 

The  Deskpro  386S’s  designers  decided 
to  make  Compaq’s  commitment  to  VGA 
permanent  in  this  PC,  and  the  engineers 
put  the  required  controller  and  memory 
chips  on  the  system’s  motherboard.  The 
requisite  feature  connector  is  located  on 
the  optional  memory  board,  or  on  a special 
board  if  extra  memory  has  not  been  in- 
stalled. The  VGA  is  the  same  16-bit,  high- 
speed unit  we’ve  reviewed  previously  (see 
"The  Fastest  Ride  Around,”  PC  Maga- 
zine. January  26. 1988),  and  it  runs  the  PC 
Labs  video  bencbmark  tests  faster  than  just 
about  any  other  VGA  card  on  the  market. 

The  system  board  can  optionally  house 
an  Intel  80387SX  math  coprocessor.  Un- 
like its  full-scale  386  brethren,  the  Desk- 
pro  386S  does  not  support  the  Weitek  1 1 67 
coproce.ssor.  but  engineers  and  scientists 
are  not  the  target  market  for  this  machine, 
so  that  is  not  much  of  a deficit. 
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Their  diversity  is  remarkable; 
their  loyalty,  intense.  Every 
day,  the  list  grows  longer. 
Every  day,  the  accolades  pour  in. 
From  publishers,  writers,  lawyers, 
I managers,  technicians— and 

llfinrj  especially  software  reviewers — 

I XyWrite  III  Plus  is  universally 

acclaimed  as  the  preeminent  word  processor  available  today. 
Listen  to  the  praise: 

"Crisp.  Powerful.  In  a class  by  itself." 

"Customer  support  is  friendly,  forthright,  patient." 

"Every  document  in  (PC  Magazine)  is  edit^  using  the  fastest, 
most  powerful  word  processor  on  the  market:  XyWrite  III  Plus." 

"A  fine  flexible  tool;  it  lives  up  to  its  promotion  and  reviews." 

"XyWrite  III  Plus  is  perfection." 

Future-laden.  Flexible.  Powerful  and  responsive.  Discover  for 
yourself  why  so  many  publications,  corporations,  and  profes- 
sional writers  depend  on  XyWrite  III  Plus. 

For  more  information  or  the  name  of  a dealer  near  you,  write: 
XYQUEST,  Inc.,  44  Manning  Road,  Billerica  MA  01821.  XyWrite. 
Or  call  617-671-0888.  For  people  who  write. 
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Also  on  the  system  board  are  serial  and 
parallel  ports,  and.  not  surprisingly  (or 
should  I say  at  Iasi?),  a mouse  connector 
compatible  with  IBM's  PS/2  mouse  port. 
Running  down  the  side  of  the  cabinet,  to 
the  right  of  the  disk  drives,  is  the  140-watt 
power  supply.  That  should  be  more  than 
enough  to  support  the  limited  number  of 
options  you  would  need  to  install  in  the 
Deskpro  .^86S. 

The  net  of  all  this  is  a fully  powered  386 
PC  in  a compact  package  with  four  stan- 
dard 1 6-bit  expansion  slots  at  your  dispos- 
al. And  given  what  comes  as  standard 
equipment  on  this  machine,  four  slots 
should  be  more  than  enough. 

At  least,  it  should  be  more  than  enough 
for  the  general  business  user  at  whom 
Compaq  is  aiming  this  machine  and,  for 
that  matter,  at  whom  IBM  has  successfully 
aimed  the  Model  50.  You  might  need  a lo- 
cal area  network  card,  and  possibly  a 3270 
card  for  connecting  to  a mainframe  if  your 


LAN  doesn't  have  a gateway.  Maybe 
you'll  want  to  connect  a CD-ROM  drive  or 
voice-messaging  unit  to  your  machine, 
and  that  will  take  a slot.  But  that  makes 
three,  maybe  four  slots.  If  you  need  more 
than  that,  you're  probably  a better  fit  for 
the  description  of  a Deskpro  386/20  or 
386/25  user. 

OTHER  CHOICES  The  Deskpro 
386S's  economical  386  processing  power 
makes  it  one  of  the  best  desktop  computers 
ever  built,  and  a fine  alternative  to  the 
Model  50.  But  it  isn't  the  only  Model  50 
alternative  that's  come  our  way  lately. 
First  of  all.  there  are  any  number  of  high- 
performance.  small-footprint  AT-compat- 
ible  clones  on  the  market  that  will  do  a fine 
desktop-computing  job  for  many  of  you. 

Besides  the  Deskpro  386S,  the  stron- 
gest contender  for  Model  50  business  is 
Dell  Computer  Corp.'s  tiny  new  System 
220.  Based  on  the  fiery  20-MHz  80286 


chip  manufactured  by  Harris  Corp.,  the 
Dell  System  220  is  actually  a fa-ster  com- 
puter than  the  Deskpro  386S.  as  measured 
by  several  PC  Labs  benchmark  tests.  It's 
also  le.ss  expensive  ($2,699  with  a 40MB 
hard  disk  and  VGA  monitor)  and  includes 
many  of  the  same  options,  such  as  built-in 
VGA,  disk,  and  peripheral  support  on  the 
system  motherboard. 

Call  me  a 386  bigot  if  you  will,  but  I 
land  squarely  in  the  Deskpro  386S  camp. 
Ultimately  the  Dell  System  220  is  only 
fa.ster,  not  mote  powerful,  than  the  Desk- 
pro  386S,  and  all  of  the  processing  advan- 
tages that  any  386  has  over  any  286  pre- 
vail. If  having  processing  power  for  the 
nineties  means  more  to  you  than  sheer  pro- 
cessing speed  for  today,  then  spend  a little 
mote  for  the  Deskpro  386S,  the  best  Mod- 
el 50  alternative  in  town. 


John  Dickinson  is  Ihe  director  of  PC  Labs 
at  PC  Magazine. 


Facing 

your 

facts? 

the  operator  of  a small  busi- 
ness you  are  constantly  being 
chailenged  to  respond  quickly.  Easy 
and  efficient  access  to  your  financiai 
data  is  often  criticai  to  the  success 
of  your  operation. 

Bedford  Integrated  Accounting 


has  been  designed  to  let  you  face 
your  financial  facts  quickly.  Through 
fully  integrated  general  ledger, 
receivables,  payables,  payroll, 
inventory  and  jobcosting,  your 
records  are  as  current  as  the  iatest 
entry. 

With  Bedford,  financiai  reports  are 
available  immediately  on  your  com- 
puter screen.  No  more  rustling 
through  stacks  of  paper  for  detaiis 
of  that  transaction,  or  waiting  days, 
sometimes  weeks  to  see  your 
financiai  position.  You  get  the  facts 
you  need  when  you  need  them. 
Simpiy  and  comfortabiy. 

If  you  find  you're  not  able  to 
respond  as  quickly  as  you  would 
like,  drop  by  your  nearest  Bedford 
deaier.  They'ii  show  you  some  facts 
about  our  $249  software  we're  sure 
you'ii  have  no  probiem  facing. 

bedford 

making  software  comfortable" 


bedford 

Integrated  Accounting  Software 
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Ttil^iiss  maJies 
iruemal  and  external 
tape  backup  systems 
forthe  IBAi  K/XTIAT 
PSI2  or  compatiNes, 
anion  external 
unit foryour  Mac 
Plus,  SEorll. 


1 f ^ 

y T 

We’ve  got  a whole  new  family 
of  tape  backup  systems. 

Whether  you've  got  an  IBM,  a compat- 
ible or  a Macintosh,  you  can  count  on 
Thllgrass.  We  back  you  with  aO  the 
stora^  capacity  you  could  ask  for.  plus 
ail  the  features,  all  the  support,  and  all 
the  speed  you'll  ever  need.  And  we 
make  it  ea^  to  protat  your  valuable 
data.  Since  all  operations  are  automatic 


and  unattended,  you  can  just  set  it. 
and  forget  it. 

Best  of  all,  we  stand  behind 
our  products  with  the  industry's 
only  3-year  warranty. 

But  there's  one  other  reason  why  so 
many  more  people  are  asking  for 
Ikllgrass.  It's  because  the  competition  is 
asking  so  much  more  for  their  products. 

ra*.  "MKauar  wa  'Mv  tn  kwmwia  oi  ConviMi  Inc 


Let  Ihllgrass  stan  backing  you  up. 
Call  1-800-TAL-GRAS.  Or  write  to: 
Ibllgrass  Tbchnologies,  Inc. 

11100  Mfest  82nd  St. 

Overiand  Park,  KS  66214 


Btallgrass 

TECHNOLOGIES 

When  it's  worth  saving,  it's  worth  Tallgross 
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The  Dell  ^0. 
Once  again  the  critics 
stole  the  vwotds  rfejit 
out  of  our  mourn. 

''The  Dell  System 220 runs  most  PC  Labs  system 
benchmark  tests  at  speeds  that  would  makeyou  think 
you're  running  a 386? 

-PC  MAGAZINE 

"the  Dell  machine  is  renewed  evidence  that  the 
price  of286hased  desktop  equpment  continues  to 
drop  rapidly,  making  such  marines  very  attractive  for 
daily  work  under  MSDOS  even  as  they  hold  out  the 
promise  of  running  OS/2  in  the future!' 

-WILL  FASTIE,  PC  WEEK 

",..includes  ayear's  omsite  support,„in  the  price  of  the 
computer.  This  is  the  sweetest  support  deal  offeredby  any 
computer  vendor  in  the  industry'.' 

-ERIC  KNORR,  PC  WORLD 

"The  hotitem from  a technical  point  of  view  is  the 
System 220.  This  machine  runs  a 286 processor  at  20 MHz, 
which  is  its  meg  or  claim  to fame'.' 

-WILL  FASTIE,  PC  WEEK 

"the  System 220has  more  goirg for  it  than just  speed?' 

-PC  WORLD 


The  reviews  are  beginning  to  pour  in. 

And  they  read  like  a wish  list  for 
every  power  user  looking  to  exceed  the 
ordinary  limitations  of  a 286  computer. 

The  computer  everyone  is  praising  in 
such  glowing  terms  is  the  Dell  System  220. 

The  first  286  computer  wi^  a clock 
speed  of  20  MHz. 

It’s  totally  MS-DOS®  and  MS®  OS/2 
compatible,  ^t  it  sells  for  much  less  than 
you  may  pay  for  a 386  computer. 

Because  you  buy  it  direct  from  us. 

Eliminating  the  mark-ups  and  mar- 
gins of  computer  stores. 

We  design  and  build  every  Dell 
computer  right  here  in  Austin,  Texas. 

We  put  each  and  every  one  through 
a comprehensive  burn-in  and  a battery  of 
diagnostic  tests  before  we  ship  it 

And  after  we  ship,  we  give  you  the 
best  technical  support  you’ll  find  any- 
where in  the  computer  industry 

Our  technicians  are  on  the  phone 
from  TAM  to  TPM  every  business  day 


Almost  tiny  question  you  may  have 
about  a Dell  system  can  be  answered  over 
the  phone. 

And,  in  the  rare  case,  that  your  ques- 
tion can’t  be  answered  by  an  on-line  tech- 
nician, we’ll  send  a Honeywell  Bull  tech- 
nician by  the  next  business  day 

A full  yetir  of  on-site  Honeywell  Bull 
service  is  included  within  the  purchase 
price  of  your  Dell  system 

Your  Dell  computer  also  comes  with 
a thirty-day  money  back  guarantee. 

And  we  back  every  one  of  our  com- 
puters with  a one  year  limited  warranty 
on  any  defective  parts  or  workmanship. 

For  more  information  about  Dell 
computers,  read  the  reviews  in  the  trade 
press,  turn  the  page,  review  our  product 
offerings,  and  call  us  at  (800)  426-5150. 
Ydu’!!  like  what  we  have  to  say. 


DELL 

COM  ru  T E R 
CORPORATION 


TO  ORDER,  CALL 

800426-5150 


IN  THE  US.  AND  CANADA 
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The  Dell 
Computer 
Store, 

Welcome  to  our  store. 

We  believe  you’ll  find  this  an  extremely 
pleasant  shopping  experience. 

Our  sales  staff  is  on  hand  to  serve  you 
from  TAM  to  TPM  (CST)  from  Monday  thru 
Friday 

Just  call  (800)426-5150  and  we’ll  ^ve  you 
the  technical  assistance  and  information  you 
need  to  make  sure  youfe  buying  the  system 
that’s  right  for  your  needs. 

Then  you  have  the  option  of  either 
a direct  purchase  or  your  company  can  take 
advantage  of  our  keying  Plaa* 

Once  you’ve  made  your  choice,  our 
Total  Satisfaction  Guarantee  gives  you  thirty 
days  from  the  day  you  receive  your  system, 
to  decide  if  you  are  absolutely  totally  satisfied 
with  the  product 

If you’re  not  simply  return  the  system  and 
you’ll  receive  a full  rerund.  No  questions  asked. 

Your  Dell  computer  is  supported  by  a 
team  of  technical  everts  that  can  be  reached 
every  business  day,  from  TAM  to  TPM  (CST), 
simply  by  calling  (^0)  624-9896 

In  most  cases,  any  question  you  may  have 
about  your  Dell  system  can  be  answered  by 
one  of  our  technicians  on  the  phone. 

Our  technicians  are  also  supported  by 
Honeywell  Bull  service  engineers  who  can  be 
sent  to  your  office  by  the  next  business  day, 
should  on-site  service  be  required. 

This  optional  service  contract  is  avail- 
able in  over  95%  of  the  United  States,  with 
over  IjOOO  engineers  in  198  service  locations. 

^ also  offer  a One  Year  Limited  War- 
ranty which  warrants  each  system  we  manu- 
facture to  be  free  of  defects  in  materials  and 
workmanship  for  one  full  year.  During  that 
period  we  wul  rroair  or  replace  any  defective 
products  properly  returned  to  our  factory 
Feel  firee  to  call  or  write  for  the  com- 
plete terms  of  our  Honeywell  Bull  Service 
Contract,  Guarantee  and  \Cfirranty.  Dell 
Computer  Corporation,  9505  Arboretum 
Blvd.,  Austin,  Texas  T8T59-T299 

Dell  products  are  available  on  GSA  con- 
tract. Call  us  to  get  GSA  pricing. 


THE  NEW 
20  MHz  386 
SYSTEM 


THE  NEW 
20  MHz  286 
SYSTEM 


310.  220. 


The  top  of  the  line.  It's  our  highest 
performance  computer  available, 
faster  than  the  IBMt  PS/2t  Model 
80  and  die  Compaqt  386/20.  It 
runs  at  20  MHz  wid>  the  latest  32- 
bit  ardiitecture.  Since  it  also  has 
Intel’s  Advanced  82385  Cache 
Memory  Controller,  and  high  per 
formance  disk  drives,  die  System 
310  is  ideal  for  intensive  database 
management,  complex  spread' 
sheet  development.  CAD/CAM, 
desktop  publishing  or  perfor 
mance  as  a network  file  server. 

Standard  Features: 

■ Intel+  80386  microprocessor 
running  at  20  MHz. 

■ 1 MB  of  80  ns  32'bit  RAM 
expandable  to  16  MB  without 
using  an  expansion  slot. 

■ Advanced  Intel  82385  Memory 
Controller  with  32  KB  of  high 
speed  static  RAM. 

•Socket  for  20  MHz  80387 
coprocessor. 

■ 5.25"  1.2  MB  or  3.5"  1.44  MB 
diskette  drive. 

■ Dual  diskette  and  hard  disk 
drive  controller. 

■ Enhanced  lOl-key  keyboard. 

■ 1 parallel  and  2 serial  ports. 

■ 200'Watt  power  supply. 

■ 8 expansion  slots. 

Options: 

■ 1 MB  RAM  upgrade  kit. 

■ 20  MHz  Intel  80387  math 
coprocessor. 

■ 2 MB  or  8 MB  memory  expan- 
sion boards. 

*Lease  for  as  low  as  $148/Mondi 


System  3 10 

With  Monitor  fir  Adapter 

Hard  Disk 
Drives 

VGA 

Mono 

VGA 

Color 

VGA 

ColtM^ 

Plus 

40  MB- 
28  ms 

$4,099 

$4399 

$4399 

90  MB- 
18  ms 
ESDI 

$4,899 

$5,099 

$5,199 

150  MB- 
18  ms 
ESDI 

$5399 

$5399 

$3699 

322  MB- 
18  ms 
ESDI 

$7399 

$7399 

$7,699 

As  fast  as  most  386  computers, 
at  less  than  half  the  {xice'-more 
power  fc»^  die  money  dian  any 
other  system.  An  80286  system 
that  runs  at  20  MHz,  with  less 
than  one  wait  state.  Completely 
compatible  for  both  MS-DOS* 
and  MS*  OS/2  applications  (it 
runs  faster  dian  IBM  PS/2  Model 
80),  and  with  a remarkably  small 
footprint,  the  System  220  is  the 
ideal  executive  workstation. 

The  system  uses  page  mode  inter 
leaved  memory  resulting  in  a 
performance  increase  of  about 
15  percent. 

Standard  Features: 

■ 80286  microprocessor  running 
at  20  MHz. 

■ 1 MB  of  RAM  expandable  to 
16  MB  (8  MB  on  system  board). 

• Integrated  diskette  and  VGA 
video  controller  on  ^stem 
board. 

■ One  3.5"  1.44  MB  diskette  drive. 

■ Integrated  high  performance 
hard  disk  interface  on  system 
board. 

■ Enhanced  lOl-key  keyboard. 

■ 1 parallel  and  2 serial  ports. 

• LIM  4.0  support  for  memory 
over  1 MB. 

■ Real-time  clock. 

• Three  full-sized  ATtcompatible 
expansion  slots. 

■ Socket  for  80287  coprocessor. 

Options: 

■ 3.5"  L44  MB  diskette  drive. 

■ Intel  80287  coprocessor. 

■ 1 MB  RAM  upgrade  kit. 

*Lease  for  as  low  as  $85/Month. 


System 

220 

With  Monitor 

VGA 

Mono 

VGA 

Color 

VGA 

Color 

Plus 

One 

Diskette 

Drive 

$2399 

$2,499 

$2399 

40  MB- 
29  ms 
Hard  Disk 

$2,999 

$3,199 

$3399 

100  MB- 
29  ms 
Hard  Disk 

$3,799 

$3999 

$4,099 

THE 
125  MHz 
SYSTEM 

200. 

A great  value  in  a fiiU'featured  AT 
compatible.  An  80286  computer 
amning  at  12.5  MHz.  diis  compu- 
ter is  completely  MS-DOS  and 
MS  OS/2  compatible.  The  System 
200  offers  high  speed  drive  options, 
industry  starxlard  compatible  BIOS 
and  on-site  service.  As  Executive 
Computing  said  of  this  computer’s 
predecessor.  “If  faster  processing 
speed  and  \cw  cost  are  two  key  issues 
affecting  your  purchase  decision, 
this  machine  might  be  the  ideal 
choice  for  your  office” 

Standard  Features: 

■ Intel  80286  microprocessor  run- 
ning at  12.5  MHz. 

■ 640  KB  of  RAM  expandable  to 
16  MB  (4.6  MB  on  system  board). 

■ 525"  L2  MB  or  3.5"  1.44  MB 
diskette  drive. 

■ Dual  diskette  and  hard  disk 
drive  controller. 

■ Enhanced  lOl-key  keyboard. 

■ 1 parallel  and  2 serial  ports. 

■ 200  watt  power  supply. 

• Real-time  clock. 

■ 6 expansion  slots.  (4  available 
with  hard  disk  drive  controller 
and  video  adaptor  installed). 

■Socket  for  8 MHz  80287 
coprocessor. 

Options: 

■ 512  KB  RAM  upgrade  kit 

■ 8 MHz  Intel  80287  coprocessor. 
*L€ase  for  as  low  as  $?8/Month. 


Syitrm 

200 

With  Monitor  Ad^ter 

Hard 

Disk 

Drive 

Mono 

VGA 

Mono 

VGA 

Color 

VGA 

Color 

Plus 

20  MB 

$2,099 

$2299 

$2499 

$2599 

40  MB- 
40  ms' 

$2299 

$2,499 

$2699 

$2799 

40  MB- 
28  ms 

$2499 

$2699 

$2899 

$2999 

90  MB- 
18  ms 
ESDI 

$3299 

$3,499 

$3,699 

$3,799 

150  Mfi- 
18  nu 
ESDI 

$3,799 

$3,999 

K199 

$4299 

322  MB- 
18  ms 

ESDI 

$5,799 

$5,999 

$6,199 

$6,299 

A Full  Line  Of  Computers  With 
A Full  Line  Of  Configurations. 


At  Dell,  we  understand  that 
different  users  have  different  needs. 
So  we  tailor  each  system  to  the 
user’s  individual  requirements. 

We  offer  monitors,  graphics 
boards,  tape  backups,  dot  matrix 
and  laser  printers,  hard  disk  and 
diskette  drives,  expanded  memory 
boards,  serial  mice  and  more. 

We  also  offer  third  party  soft- 
ware applications  for  virtually 


every  business  application  includ- 
ing: accounting,  communications, 
desktop  publishing,  graphics,  word 
processing,  integrated  applications 
and  user  training. 

So  when  your  Dell  System 
arrives,  you  can  do  productive 
work  the  minute  you  unpack 
the  box. 

We  can  build  you  the  system 
you’ve  been  looking  for. 


COMMON  TO  THE  SYSTEM  310,  SYSTEM  220  AND  SYSTEM  200: 

The  Dell  System  Analyzer.  MS-DOS  and  OS/2  compatible.  Security  lock  with  locking  chassis. 
12  month  on-site  service  contract  (Available  on  complete  systems). 


PRINTERS/SOFTWARE.  We  offer  a fitll-line  of  printers  and  popular  software. 
All  printers  come  with  our  30-day  money-back  guarantee  and  one  year  warranty. 


LASER  PRINTERS. 

LASER  SYSTEM  150;  $5,995.  LASER  SYSTEM  80;  $3,295.  LASER  SYSTEM  60;  $2,195. 
15  pages  per  minute,  text  8 pages  per  minute,  text  6 pages  per  minute,  text 

and  full-page  graphics.  and  full-page  graphics.  and  full-page  graphics. 

Dual  250  sheet-input  trays. 


DOT  MATRIX  PRINTERS. 


PRINTER  SYSTEM  800; 
$699.95. 

Highest  resolution  text  and 
graphics  from  a 24-wire  dot 
matrix  printer. 

Draft  quality  at  200  cps. 
Correspondence  quality 
at  132  cps. 

Letter  quality  at  66  cps. 
Standard  parallel  and  serial 
interfaces. 

Wide  carriage. 


PRINTER  SYSTEM  600; 
$499.95. 

9-wire  dot  matrix. 

Draft  quality  at  240  cps. 
Near-letter  quality  at  60  cps. 
Standard  parallel  interface. 
Wide  carriage. 


PRINTER  SYSTEM  300; 
$199.95. 

9-wire  dot  matrix. 

Draft  quality  at  144  cps. 
Near-letter  quality  at  36  cps. 
Four  standard  fonts. 

I^per  parking. 

Standard  parcel  interface. 


SOFTWARE.  Operating  System  Software. 

Dell  Enhanced  MS-DOS  3.3  with  disk  cache  and  ofrier  utilities;  $119.95. 
Dell  Enhanced  MS  OS/2  Standard  Edition  LO  $324.95. 


DELL 

COMI^UTER 

CORPORATION 


TO  ORDER,  CALL 

800-426-5150 


IN  THE  US.  AND  CANADA 


All  prices  and  specifications  are  subject  K>  change  without  notice.  Please  inquire  for  current  details.  Dell  cannot  be  responsible  for 
errevs  in  typography  or  photograpfec  In  Canada,  leasing  is  not  currendy  available  and  configurations  and  prices  may  vary  Microsoft 
MS*  arul  MS-DOS*  are  owned  by  Microsoft  Corp.  tSignifies  rostered  or  unregistered  trademarks  owned  by  entities  other  than  Dell 
Computer  Corporation.  *F^yments  based  on  a 36-inonth  open-end  lease.  Please  inquire  for  further  details. 

C 1988 DELL  COMPUTER  CORPORATION.  
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Buy  MICRO  CADAM 
CORNERSTONE ' R.  1.3,  send 
us  your  obsolete  PC  CAD 
software,  and  get  a $1,000* 
check  from  CADAM! 


If  you've  always  wanted  real 
mainframe-based  CAD  power  for  your 
IBM"  PS/2,'’  PC/AT®  or  compatible  system, 
here’s  a sharp  new  offer  from  CADAM? 

Buy  new  MICRO  CADAM 
CORNERSTONE  R,  1.3  now.  Compare  its 
productivity,  ease  of  use,  and  mainframe- 


based  features  with  your  conventional  PC 
CAD  system.  (You  can  go  right  to  work 
with  your  existing  CAD  files,  thanks 
to  MICRO  CADAM  CORNERSTONE'S  new 
DXF  data  translator.) 

Then  cut  up  your  obsolete  software 
and  send  us  the  half  with  the  label,  along 
with  your  completed  rebate  coupon  and 
proof  of  purchie  for  MICRO  CADAM 
CORNERSTONE  R.  1,3.  We  ll  cut  you  a 
check  for  $1,000. 

CADAM's  rebate  offer  is  the  ultimate 
deal  on  the  "ultimate  PC  CAD  production 
tool."  But  act  fest.  Rebate  expires  October 
31, 1988.  See  your  dealer  today  for 


qualification  details  and  rebate  coupon.  For 
the  location  of  your  nearest  dealer,  phone 
CADAM  toll-free  today:  800-255-5710. 

MICRO  CADAM  CORNERSTONE . . . 
The  Ultimate  PC  CAD  Production  Tool 
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HI®  EXDANDING 
c™  TO  NEW  HMENSIONS 


Increasingly 
sophisticated 
CADD  packages 
and  lower-priced 
hardware  that 
will  run  them 
have  put 
professional 
drafting  power 
in  the  hands 
of  more  and  more 
PC  users.  PC 
Labs  evaluates 
12  CADD 
market  leaders. 


ADD  use  is  spreading.  That  com- 
puter-aided design  and  drafting  sys- 
tems costing  $100,000  or  more  per 
‘seat"  only  5 years  ago  can  now  be  as- 
sembled for  well  under  $5,000  is  no  longer 
news.  What  is  newsworthy  is  that  inexpen- 
sive PC  CADD  systems  (the  two  D’s  stand 
for  design  and  drafting)  can  now  match 
anything  that  VAX-  and  HP-based  sys- 
tems have  to  offer,  including  screen  size, 
resolution,  response  time,  networking, 
and  data  security. 

And  what  happened  to  the  prices? 
When  the  cost  of  the  hardware  dropped 
precipitously,  it  increa.sed  the  potential 
number  of  CADD  purchasers,  making  it 
possible  for  software  developers  to  amor- 
tize their  costs  over  many  more  copies  than 
ever  before.  With  AutoCAD.  Autodesk, 
the  industry  leader,  set  the  price  of  a high- 
end  PC-ba.sed  CADD  software  package  at 
$3,(XX),  and  others  have  either  followed 
suit  or  deliberately  priced  their  products 
differently,  emphasizing  the  contradistinc- 
tion. 

When  systems  in  the  $100-to-$300 
range  came  out,  many  of  the  vendors  with 
$3,0(X)  systems  realized  that  they  needed 
to  offer  products  priced  over  a wider 


range,  Autodesk  brought  out  AuloSkelch, 
for  $80.  VersaCAD  Corp.  adopted  Evolu- 
tion Computing’s  EasyCAD  as  its  low-end 
system,  but  later  dropped  it  because  it  dis- 
tracted VersaCAD  prospects.  Cadkey  re- 
leased Cadkey  I.  These  extremely  inex- 
pensive products  have  been  a boon  to  new 
CADD  users — and  a thorn  in  the  side  of 
the  established  vendors. 

Many  of  the  large  CADD  system  vend- 
ors— Computervision,  Intergraph,  Ca- 
dam,  Auto-trol,  and  their  like — have  intru- 
duced  PC  CADD  products,  but  it  is 
becoming  more  difficult  for  either  users  or 
vendors  to  differentiate  between  large  and 
small  systems.  Intergraph's  A/icroSwr/on, 
for  example,  sports  a superset  of  Inter- 
graph's  popular  VAX-based  IGDS.  Com- 
putervision’s  Personal  Designer  was,  for 
some  time,  easier  to  use  than  the  same 
firm’s  CADDS  4X  product. 

Data  transfer  has  greatly  improved  in 
recent  years.  It  is  now  common  to  create 
drawings  on  a PC  CADD  system  or  trans- 
mit them  to  larger  CADD  systems  and  to 
other  PC  CADD  units.  Both  IGES,  an 
ANSI-standard  format,  and  DXF,  a format 
created  and  then  placed  in  the  public  do- 
main by  Autodesk,  are  used.  So  universal 


PC  MAGAZINE  ■ AUGUST1988 
115 


■ fflGH-ENDCADD 


has  DXF  become  that  several  paint  and 
graphics  programs  now  save  files  to  it. 

AUTOMATED  DRAFTING  Today’s 
CADD  systems  automate  drafting,  and  do 
it  well.  Oddly,  they  do  not  usually  increase 
the  productivity  of  a drafter  in  the  creation 
of  a drawing;  instead,  their  benefits  be- 
come apparent  during  the  drawing  modifi- 
cation ^ase. 

Once  the  drawing  geometry  and  associ- 
ated information  are  stored  in  digital  form, 
they  are  easy  to  change.  Changes  in  scale 
and  orientation  are  particularly  easy  to 
make,  but  text  and  dimensions  are  also 
easy  to  add  and  alter. 

There  are  dozens  of  PC  CADD  pro- 
grams on  the  market  today,  ranging  fiom 
$49.95  to  $10,000  and  more,  but  you 
don’t  always  get  what  you  pay  for.  In  gen- 
eral, the  lower-cost  systems  are  better 
buys;  many  $300  programs  offer  70  per- 
cent of  the  capabilities  of  $3,000  pro- 
grams. 

For  production  drafting,  however,  the 
difference  in  cost  is  usually  justified. 
While  all  CADD  systems  enable  the  user 
to  draw  geometry  and  place  text,  the  more 
expensive  systems  offer  many  different 
ways  to  constrain  geometric  elements  as 
they  are  drawn;  hence  it  is  not  uncommon 
to  have  eight  ways  to  draw  a line  and  five 
ways  to  draw  a circle.  Such  command 
richness  turns  out  to  be  very  effective  in  in- 
creasing drafting  productivity. 

Similarly,  higher-end  programs  have 
sophisticated  text  handling  and  links  to 
popular  database  management  systems. 
These  features  differentiate  between  true 
production  tools  and  less-powerftil  sketch- 
ing programs. 

Real  user  programming  languages  are 
generally  found  only  in  the  expensive  sys- 
tems. However,  function-key  program- 
ming and  menu  customization  appear  in 
many  inexpensive  products. 

EQUIPMENT  You  don’t  need  a 386 
machine  for  two-dimensional  CADD — 
but  it  certainly  helps  and  is  highly  recom- 
mended. Your  system  should  also  include 
a large,  high-resolution  monitor.  After  all, 
if  you’re  going  to  buy  $3,000  worth  of 
software,  shouldn’t  you  maximize  your 
hardware  to  use  it?  A math  coprocessor 
chip  is  essential;  even  though  many  pro- 


grams will  mn  without  one,  they  will  be 
very  slow. 

Of  course,  a full  load  of  memory — at 
least  640K— is  a requirement  for  all  sys- 
tems. Some  can  take  advantage  of  addi- 
tional memory. 

For  input,  most  programs  support  a 
mouse  or  a digitizing  tablet.  Studies  by  the 
United  States  Army  and  Air  Force  indicate 
that  neither  tool  is  inherently  superior  to 
the  other;  choice  of  input  device  is  simply  a 
matter  of  personal  preference.  Many  pro- 
grams have  both  tablet  menus  and  on- 
screen menus,  as  well  as  keyboard  equiva- 
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lents  for  all  commands. 

Automatic  input  for  systems  of  any  size 
has  yet  to  become  tmly  workable.  There 
are  about  a dozen  systems  on  the  market 
purporting  to  allow  scanning,  vectoriza- 
tion,  text  recognition,  and  database  cre- 
ation. However,  all  of  these  systems  re- 
quire so  much  editing  of  their  output  that 
they  are  cost-effective  only  in  isolated 
cases.  For  most  CADD  users,  the  way  to 
digitize  existing  drawings  is  simply  to  re- 
create them  on  the  CADD  system. 

Most  automatic-digitizing-system  ven- 
dors are  tending  toward  retention  of  the  in- 
put in  raster  form,  with  editing  features  for 
dealing  with  the  raster  data.  Some  sys- 
tems, such  as  ProCadd,  support  combined 
raster/vector  data  structures,  and  this 
seems  to  be  an  emerging  trend. 

The  number  of  graphics  boards  and  dis- 
plays available  today  is  overwhelming. 
EGA  resolution  is  the  minimal  require- 
ment for  CADD,  but  VGA  or  the  emerg- 
ing 85 1 4 standard  ( 1 ,024  by  768)  is  prefer- 
able (though  IBM’s  8514/A  monitor  and 
card  will  add  about  $3,(X)0  to  the  price  of 
your  system).  Screen  size  is  another  im- 
portant factor,  most  users  feel  that  a 13- 
inch  screen  is  too  small.  “The  bigger,  the 
better”  appears  to  be  the  consensus.  Many 
programs  support  dual  screens. 

Graphics  boards  with  on-board  memo- 
ry and  processors  can  increase  perfor- 
mance dramatically  on  any  system — if 
they  are  supported  by  the  software.  Boards 
such  as  the  Pixelwotks  Clipper  and  the 
products  of  Number  Nine  Computer  Corp. 
can  offer  a tenfold  improvement  in  screen 
repaint  time. 

Color  displays  are  now  standard  for 
CADD.  Indeed,  most  CADD  products 
rely  on  color  to  enable  the  user  to  differen- 
tiate among  items  on  the  screen.  It  is  possi- 
ble to  use  monochrome  displays  in  a pro- 
duction CADD  facility,  but  there  are  very 
few  users  who  prefer  black  and  white  over 
color. 

OUTPUT  It’s  a buyer’s  market  for  out- 
put devices.  Hewlett-Packard,  CalComp, 
and  Houston  Instrument  are  the  leaders  in 
pen  plotters;  all  offer  25-inch-per-second 
or  faster  plotters  for  drawings  up  to  D size 
(22  by  34  inches)  for  less  than  $5,000. 
And  many  smaller  companies  will  sell  you 
a D-size  pen  plotter  for  less  than  half  that 
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Beyond  Flat  Drawings: 
A World  of  Possibilities 


Right  now,  most  CADD  systems  are  used  only  for  drawing — even  if 
they  are  capable  of  generating  models.  To  apply  3-D  modeling  to 
mechanical  design,  much  more  research  and  education  is  needed. 


Drawings  are  two-dimensional:  they  have  only  length  and 
width — no  depth.  Physical  objects  are  three-dimensional: 
even  flat  objects,  like  sheet-metal  stampings,  have  a 
thickness.  In  a computer,  a data  structure  that  stores  the 
geometric  coordinates  (x  and  y)  of  the  endpoints  of  lines, 
the  centers  of  circles,  and  the  origins  of  text  blocks  can  be 
fairly  simple  and  yet  can  fully  represent  the  important 
features  of  a drawing. 


The  simplest  of  these  data  structures  for  object  representa- 
tion is  the  3-D  wireframe.  Objects  are  represented  by  their 
edges,  which  are  considered  to  be  lines  in  space  and  are 
stored  as  pairs  of  triplet  coordinates  (x,  y,  x)-  While  more 
verbose  than  a 2-D  wireframe,  a 3-D  wireframe  data 
structure  is  only  slightly  more  difficult  to  implement. 

3-D  wireframe  images,  however,  are  of  little  use  for 
most  applications.  Such  views  of  physical  objects  are  very 
confusing;  volume  and  surface  area  cannot  be  measured, 
and  standard  fabricating  operations,  such  as  drilling  and 
welding,  cannot  be  adequately  represented. 


By  adding  a representation  of  the  physical  object's 
surfaces  to  the  model,  we  gain  the  ^lity  to  measure  the 
object's  surface  area  and  volume,  as  well  as  represent 
standard  machining  operations.  Furthermore,  using 
surface-based  systems  makes  it  possible  to  generate 
images  in  which  the  edges  normally  hidden  from  the  user’s 
view  remain  unseen. 

Surface-based  modeling  systems  are  an  extension  of 
the  wireframe:  they  enable  the  user  to  define  surfaces  that 
span  the  edges  of  the  models.  The  most  advarK:ed  of 
these  systems  offer  a wide  variety  of  surface-generation 
techniques,  making  it  possible  to  create  complex  surfaces. 

But  surface-based  models  are  difficult  to  construct.  And 
they  do  not  automatically  close  faces  that  are  cut  by 
sectionirig  or  other  modifications.  So  if  you  construct  an 
object  and  wish  to  enhance  It  by  adding  openings  and 
protrusions,  you  must  explicitly  define  each  surface— an 
unnatural,  often  tedious,  process.  Moreover,  this  approach 
does  not  prevent  you  from  constructing  shapes — such  as 
visual  paradoxes — that  could  not  exist  in  reality. 


iJtt 


Jl. 


SOLID  MODELING 


Solid-modeling  systems  overcome  the  problems  of 
surfaces,  but  at  a price.  They  consume  extensive  computer 
resources  and  limit  the  complexity  of  the  surfaces  that  can 
be  used  to  bound  a solid  object.  Nevertheless,  for  certain 
classes  of  design  problems,  solids  can  be  very  effective, 
even  on  PCs.  Only  solids  make  automatic  interference 
checking  possible. 

Why  the  restrictions  on  the  types  of  surfaces  that  can 
bound  solids?  Because  the  complexity  of  the  curves 
occurring  at  the  intersection  of  arbitrary  surfaces  can  easily 
be  too  great  for  almost  any  computer  to  handle,  let  alone  a 
PC. 

Thus,  although  construction  proceeds  much  faster  with 
solid  models  than  with  surfaces,  riot  aH  complex  shapes 
can  be  correctly  represented  in  today's  solid-modeling 
systems.  In  particular,  shapes  that  cannot  be  easily 
described  by  mathematical  equations  are  not  covered  in 
these  models. 

—Joel  N.  Orr 


A solid-modeling 
package  paints  the 
surface  of  the  object 
and  offers  shadowing 
capability.  Smart  solid 
synthesizers  can 
locate  the  center  of 
gravity  and  determine 
other  physical 
properties  of  the 
object.  (Images 
supplied  by  Cadkey.) 
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amount,  though  it  will  be  slower  (see  “Pen 
Pushers;  Plotters  Go  to  Work,"  PC  Maga- 
zine, December  22,  1987). 

The  larger  plotters  have  multiple  pens, 
plot  buffers,  plot  optimization,  and  many 
other  productivity  features.  Most  use  the 
Hewlett-Packard  HPGL  plot  format;  Cal- 
comp  and  other  formats  are  available  but 
less  popular. 

Electrostatic  plotter  vendors  are  also 
making  a bid  for  the  small  user’s  business. 
Versatec,  a subsidiary  of  Xerox  and  the 
leading  vendor  of  these  devices,  recently 
announced  an  electrostatic  plotter  shaped 
like  a pen  plotter,  for  $20,(X)0.  With  prices 
expected  to  fall  over  the  next  2 years,  these 
machines  may  give  high-end  pen  plotters  a 
run  for  their  money.  Electrostatic  plotters 
are  raster  printers  that  use  xerography  to 
deposit  parallel  rows  of  dots  (at  2(X)  to  500 
per  inch)  on  special  coated  paper,  at  speeds 
of  1 to  2 running  inches  per  second — about 
SO  times  as  fast  as  pen  ploners.  Thus  they 
can  output  a D-size  drawing  in  20  seconds 
or  less — in  almost  complete  silence.  Color 
units  are  available,  but  they  are  very  ex- 
pensive. 

The  drawback  of  electrostatic  and  other 
raster  devices  is  that  they  need  computer 
power,  or  time,  for  converting  CADD  files 
into  raster  format.  The  cost  of  a hardware 
RIP  (raster  image  processor)  can  add  sev- 
eral thousand  dollars  to  the  price  of  the 
CADD  system,  but  the  lack  of  one  can 
eliminate  the  speed  advantage  of  an  elec- 
trostatic plotter  over  a pen  plotter. 

Impact  printer/plotters,  such  as  the  JDL 
850  EWS  ($3,495  with  HPGL  support, 
$2,495  without),  are  gaining  in  popularity. 
At  the  present  time,  these  particular  output 
devices  are  limited  to  C-size  drawings,  but 
they  do  offer  color. 

Laser  printers  are  growing  in  popularity 
as  CADD  output  devices,  although  most 
are  limited  to  A-size  drawings.  Their  ease 
of  use  and  300-dot-per-inch  resolution 
make  them  attractive  to  many  users.  Larg- 
er-format  laser  printers  at  plotter  prices  are 
at  least  a year  away. 

Small-format  (A-size  and  B-size)  color 
output  is  presently  dominated  by  thermal 
and  ink  jet  plotters,  which  range  in  cost 
from  $1,200  for  the  HP  PaintJet  and 
$4,000  for  the  CalComp  PlotMaster  to 
$1(X),0(X)  and  more  for  the  72-inch-wide 
Microdynamics  ink  jet  plotter.  As  realistic 


color-shaded  images  become  more  popu- 
lar, these  devices  will  gain  in  impor- 
tance— and  drop  in  price. 

NETWORKS  All  the  popular  PC  net- 
works can  handle  CADD  files.  For  central 
data  storage  and  management,  there  are 
special  programs  like  CSTs  CAD-Central 
that  offer  file  security,  configuration  man- 
agement, and  other  important  features,  for 
heterogeneous  systems. 

CADD  ON  THE  MAC  The  Apple  Mac- 
intosh now  has  a number  of  effective 
CADD  programs:  Powerdraw,  Archi- 
trion,  MGMStation,  Minicad,  VersaCAD, 
Pegasys,  Snap!,  and  others.  They  are,  as  a 
rule,  less  expensive  than  DOS  CADD  soft- 
ware packages.  The  priciest  is  VersaCAD, 
at  $ 1 ,995 — but  with  site  licensing,  the  cost 
for  multiple  seats  drops  quickly.  Most  of 
the  others  range  from  $500  to  $I  ,500. 

Most  of  the  Mac  CADD  systems  sup- 
port IGES  or  DXF,  but  only  VersaCAD 
has  full  direct  file-read  compatibility 
among  its  Mac,  PC,  and  workstation  prod- 
ucts. 

The  Macintosh  SE  is  adequate  for  draft- 
ing tasks  with  programs  that  use  integer 
coordinates,  like  Powerdraw.  3-D  pro- 
grams, and  those  with  floating-point  coor- 
dinates, really  need  the  power  of  the 
68020-based  Macintosh  II,  which  comes 
with  a math  coprocessor. 

Selecting  a system  a functional 
system  specification,  based  on  the  require- 
ments of  your  applications,  will  help  you 
determine  which  CADD  systems  you 
need,  but  there  are  other  important  consid- 
erations that  will  narrow  the  field. 

Is  there  a system  that  most  of  the  practi- 
tioners in  your  field  use?  For  example, 
many  architects  use  AutoCAD  or  Data- 
CAD,  and  many  mechanical  engineers  use 
Cadkey.  Do  not  automatically  select  or  re- 
ject a system  for  its  popularity  among  your 
colleagues,  but  try  to  determine  whether 
that  popularity  is  the  result  of  superior  per- 
formance or  superior  marketing. 

Some  designers  and  drafters  with  no 
CADD  experience  may  express  a prefer- 
ence or  a dislike  for  a particular  type  of  in- 
put device.  Most  engineering  profession- 
als seem  to  prefer  an  input  device  that 
looks  and  feels  like  a pencil  or  pen.  Al- 


In  tomorrow's  CADD  systems,  further 
blending  of  design  and  drafting  Is  likely 
to  occur  even  though  true  3-D  has  been 
slow  to  catch  on  so  far.  Design  and  manu- 
facturing considerations  will  be  introduced 
into  the  design  process  by  artificial 
Intelligence  'agents'— programs  that 
observe  the  process  as  It  is  taking  place 
and  offer  suggestions  for  improvement. 

From  the  coales(»nce  of  many  new 
features  will  emerge  a totally  new  activity, 
quite  different  from  what  today  is  called 
drafting  or  even  design.  This  new  activity 
will  take  advantage  of  the  resources 
available  In  graphical  computers  for  the 
production  of  geometry  with  associated 
meaning — not  just  lines,  circles,  ellipses, 
and  splines,  but  walls,  chairs,  flanges, 
resistors,  and  roads.  Instead  of  dealing 
with  mere  geometric  abstraction,  CADD 
systems  will  understand  the  full  semantic 
implications  of  nouns  and  verbs,  and  the 
user  will  be  free  to  address  the  real  issues 
of  design— those  having  to  do  with  form 
and  function. 

These  new  systems  will  senre  as 
symbiotes,  not  just  mind  amplifiers.  They 
will  allow  users  to  do  things  that  would 
have  been  impossible  otherwise,  and  their 
use  will  become  essential.— Joel  N.  Orr 
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Nlche^riented  Systems 

Rather  than  trying  to  reach  too  broad  a 
market.  CADD  products  of  the  future 
will  specialize.  Systems  for  such 
diverse  applications  as  engine  design,  T 
plastic  mold  design,  hospital  design, 
and  mall  design  will  emerge.  A 

. Q , 

Real-time  3-D  Color  Animation 

Real-time  3-0  color  animation 
capabilities  will  become  integral  to  all 
systems — even  electronics 
design.  In  circuit  design 
j systems,  animation  will  H ^ 

be  used  to  respond  to  vL-/’ 
routing  and  placement  queries  and  to 
explain  why  the  system  made 
particular  choices. 

d ► -d  ► 

Brainstorming  Mode 

CADD  systems  will  have  a brain- 
storming mode  in  which  they  will 
generate  designs  ba.sed  on  only  a few 
criteria.  The  operator  will  then  be  able 
to  select  the  most  successful  design 
ideas  and  enhance  them. 

►a 

.O. 

Links  to  Production  Systems 
Future  design  systems  will  be 
seamlessly  linked  to  production 
systems,  like  the  building  system 
envisioned  a couple  of  years  ago  by 

Tim  O’Connor,  a Detroit  engineer:^. — .. 
Servo-controlled  lasers  will  be  / 
connected  to  the  CADD  system  1 
and  will  create  visible  points  in  ^ 

space  for  the  construction  crew  to  use 
as  markers  at  each  stage.  Just  the 
location  of  the  lasers  will  have  to  be 
carefully  determined;  the  Ia.ser  pointers 
will  show  where  everything  else  goes. 

d ' ► ◄ ► 

t ^ 

d ► <d  ► 

Cost  Estimation 

The  problem  with  most  costing 
routines  today  is  that  systems  do  not 
recognize  the  same  sorts  of  objects 
people  do.  With  object-recognition 
software,  systems  will 
\ identify  objects,  not  just 

J geometrical  figures— even 

^ when  the  user  has  not 

explkitty  named  them.  For  example, 
when  a user  asks  for  a bracket,  the 
system  will  look  for  groups  of  lines 
that  might  signify  a bracket,  as  well  as 
for  the  symbol  named  “bracket.” 

Blending  Design 
and  Drafting: 

The  Future  of  CADD 

. o 

:o: 

◄ ► 

Spoken  Input 

“Make  a building,”  the  user  will  say. 
“Like  this?”  the  system  will  respond, 
showing  a simple  structure — or  the  Taj 
Mahal,  if  the  system  “knows”  that  the 
user  has  a sense  of  humor  and  is 
willing  to  be  entertained.  (It  will 
perceive  the  “willingness  to  be  enter- 
tained” as  a function  of  voice  tension, 
by  pattern-matching.) 

Shape  Recognition 
“Show  me  all  the  circular  pans,”  the 
operator  will  say.  and  the 
\ system  will  respond  by  ^ 

) highlighting  the  ^ 

appropriate  componcnls.VJ^^ 

O 

Sound  Annotation 

Sound  annotation  of  drawings  and 
models  will  become  common,  and 
~ sound  engineering  will  be  developed  to 
the  point  of  being  able  to  induce 
emotional  states  in  the  observer.  (To 
test  this,  chart  your  pulse  rale  while 
standing  near  a video  game  machine. 

As  the  game  progresses,  it  emits  low- 
frequency  sounds  at  an  accelerating 
tempo  that  your  heartbeat  will  match.) 

▼ 

► 

► 
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■ HIGH-END  CADD 


though  studies  do  indicate  that  all  the  com- 
mon input  devices,  including  digitizing 
tablets  and  pucks,  joysticks,  trackballs, 
and  other  non-penlike  units,  are  compara- 
ble in  terms  of  ease  of  learning  and  ease  of 
use,  this  is  an  area  in  which  feelings  run 
strong  and  prejudice  abounds. 

Most  first-time  users  of  CADD  should 
get  the  entire  system  from  a single  vendor. 
Although  money  can  be  saved  by  mixing 
and  matching,  the  resultant  configuration 
is  the  sole  responsibility  of  the  buyer.  Calls 
for  help  when  it  doesn't  work  will  invari- 
ably le^  to  finger  pointing,  as  each  vendor 
denies  any  blame  fbr  the  malfunction. 

Compatibility  with  other  systems  with- 
in the  organization,  or  with  those  of  clients 
or  vendors,  is  another  very  important  issue 
since  file  conversions — even  those  involv- 
ing the  neutral  IGES  file  standard — can  be 
inconvenient. 

TESTING  Appropriate  tests  for  CADD 
systems  are  not  easy  to  design.  PC  Labs 
benchmark  tests  put  CADD  software 
through  two  timed  tests — a zoom-in/ 
zoom-out  and  a block  delete — and  mea- 
sured the  file  size  of  a standard  test  pattern. 
The  results  show  relative  speed,  but  ease 
of  use  is  left  to  the  reviewers  to  describe . In 
addition,  for  this  roundup,  our  reviewers 
were  assigned  three  drawings — a gear,  a 
floor  plan,  and  a 3-D  image — and  were 
asked  to  draw  them  as  best  they  could  us- 
ing the  capabilities  of  the  individual  pack- 
ages. 

One  good  way  to  help  gauge  the  quality 
of  a system  is  to  conduct  in-depth  inter- 
views with  users.  Speaking  to  system  users 
and  managers  helps  you  gain  an  apprecia- 
tion of  what  the  system  is  like — not  what 
the  vendor  promises  it  will  be  like  "real 
soon  now."  Be  prepared  to  spend  time 
(half  a day  or  a day)  with  each  of  several 
users.  This  is  an  investment  that  always 
pays  off. 

IMPLEMENTATION  Before  attempt- 
ing to  automate  your  engineering  or  draft- 
ing process,  analyze  it  closely  and  simplify 
it  as  much  as  possible.  CADD  productivity 
benefits  favor  the  prepared  user. 

And  plan  to  invest  in  training.  A study 
conducted  by  Autodesk  and  confirmed  by 
other  researchers  shows  that  self-trained 
users  learn  the  software  as  quickly  as  those 


with  classroom  training — but  the  class- 
room-trained people  continue  to  increase 
their  productivity  long  after  the  self- 
trained  users  have  reached  a plateau. 

HOW  WE  CHOSE  THE  SYSTEMS 

There  is  a glut  of  CADD  software  on  the 
market  today.  Close  examination  reveals 
only  minor  differences  among  the  leading 
packages,  despite  considerable  price  dif- 
ferences. The  challenges  of  engineering 
drawing,  as  implicit  in  centuries-old  engi- 
neering practices,  have  been  met:  we  can 
draw  lines,  circles,  rectangles,  and 
splines,  position  and  edit  text  and  dimen- 
sions, and  otherwise  create  and  modify 
beautifully  designed  engineering  drawings 
to  our  heart’s  content,  three  to  ten  tinres  as 
fast  as  we  could  ever  do  by  hand. 

The  next  step  is  to  do  more  than  we  did 
before:  to  expand  the  scope  of  engineering 
drawing  far  beyond  its  original  usage. 

We  selected  12  of  the  leading  "full- 
size”  PC  CADD  systems  that  tun  under 
DOS  on  the  PC  (with  the  exception  of  Ar- 
ris. which  operates  in  the  Xenix  environ- 
ment). Some  are  2-D,  some  are  2'/2-D,  and 
a few  come  with  3-D  modeling  modules. 
All  are  at  the  high  end  of  performance  and 
price.  (Sixteen  low-cost  CADD  contend- 
ers were  reviewed  in  “Upwardly  Mobile 
CADD,”  PC  Magazine.  December  8, 
1987.)  Unfortunately,  at  least  two  impor- 
tant new  high-end  products.  Anvil  5000 
PC  and  S-D  FastCAD.  were  not  ready  in 
time  for  us  to  include  them  here.  The  fol- 
lowing 12  reviews  appear  in  alphabetical 
order  by  product  name. — ^Joel  N.  Orr 

Arris 

Sigma  Design's  Arr/s  has  an  arKestry  dat- 
ing back  to  the  mid- 1 97()s , when  it  first  be- 
gan as  a turnkey  CAD  system  based  on  8- 
bit  systems.  As  the  product  evolved  into 
CAD  Solutions,  and  later  into  Arris,  it  ma- 
tured— growing  into  the  system  it  is  today 
and  meeting  the  ever-growing  demands  of 
its  architect  user  base  on  an  “as  request- 
ed” basis  all  along  the  way. 

XENIX  COMnJCATION  Arris  is  the 
only  package  reviewed  here  that  operates 
under  the  Xenix  environment.  Instiling  it 
yourself  may  be  hopelessly  complex  un- 
less you  alre^y  have  SCO  Xenix  installed 


FACT 


FILE 


Arris 

Sigma  Design  Inc. 

61  Inverness  Dr.  East 
EngJewixxi.  CO  W)1 12 
(800)525-7050 
(303)  7*X>-90H0 
lAst  Vrke:  Building  De- 
sign and  Drafting  and  Ar- 
chitectural Drafting  and  Documentation 
package.  $3,850:  Mkxkling  and  Rendering. 
$2,650;  .Space  Design.  $700;  Furniture.  Fix- 
tures. and  Equipment.  $8(X);  SIRGEN  Report 
Cieneration  System,  $l  .000;  SIGMAC  user 
programming  language  plus  third-party  pro- 
grams. $l.0(X). 

Requires:  286.  .^86.  ik  compatible;  2MB 
RAM;  SCO  Xenix  2.2  or  later  (S595  for  286 
version.  $695  for  386  version);  math  co- 
processor. minise  or  digitizing  tablet;  12MB 
available  disk  space  in  a Xenix  partition. 

In  Short:  Arris  is  a three-dimensional 
wireframe  arehiteciural  design,  drafting,  and 
modeling  package  running  under  Xenix  Sys- 
tem V.  especially  geared  toward  the  needs  of 
the  practicing  arehitcct;  the  Modeling  and 
Rcrxlering  package  adds  surfaces  and  solid 
shading  and  .shadowing.  Arris  comes  with 
smart  walls,  smart  doors  and  windows,  para- 
metric stairs  and  elevators,  bill  of  materials, 
preconfigured  dtxir  and  window  schedules, 
and  many  other  routines  and  functions  de- 
signed to  speed  the  design  and  divumcntation 
ofbuilding.s.  Also  runs  on  Sun  3/scries 
workstations.  CL>py  pixMccted. 
oacii.  WON  READEH  SF^ICE  C^D  ' 


on  your  system.  The  installation  process 
could  take  anywhere  from  3 to  6 hours,  de- 
pending on  your  system.  This  includes 
preparing  the  hard  disk  for  a large  bootable 
Xenix  partition,  installing  Xenix,  install- 
ing the  various  modules  of  Arris,  and  con- 
figuring Arris. 

If  you  are  not  familiar  with  Xenix,  this 
is  the  wrong  place  to  start  learning.  The 
portion  of  the  documentation  on  the  instal- 
lation process  is  quite  good,  but  the  pro- 
cess is  so  long  and  involved  that  it  is  easy 
to  stray  from  it  and  end  up  in  trouble.  Let 
your  dealer  do  it  for  you . 

Once  you  get  up  and  running,  you’ll  see 
Arris's  recently  designed  on-screen  menu 
system.  This  menu  structure  is  easy  to 
learn  and  understand;  it  also  makes  possi- 
ble a great  deal  of  immediate  control. 
Arris's  ancestors  were  all  command  and 
tablet  driven,  and  all  the  commands  are 
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$299  For  3-D  CAD 


You  can  spend  thousands  of  dollars 
for  three  dimensional  CAD  software 
and  still  not  get  the  power  and 
capability  that  DesignCAD  3-D 
offers  for  a remarkable  $299!  DesignCAD  3-D  is 
proof  positive  that  you  don’t  have  to  spend  a fortune 
for  quality. 

DesignCAD  3-D  allows  you  to  develop  and  advance 
any  design  in  3 dimensional  space,  while  providing  you 
with  features  such  as  shading,  hidden  line  removal, 
printer  and  plotter  support.  DesignCAD  3-D’s  extensive 
file  transfer  utilities  allow  you  to;  transfer  documents 
to  and  from  IGES,  DXF  HPGL,  transfer  to  GEM  and 
Post  Script  and  to  read  ASCII  text  files  and  X,  Y,  Z 
coordinate  files.  It  allows  up  to  4 simultaneous  views 
(any  angle  or  perspective)  on  the  screen.  Complex 
extrusions,  extensive  3-D  text  capabilities,  auto 
dimensioning  and  a host  of  other 
features  are  all  included  with 
DesignCAD  3-D,  all  at  no  extra 
charge. 


The  compatibility  that 
DesignCAD  3-D  offers  you  means 
that  it  can  be  used  with  almost  any 
PC  compatible  system.  It  supports 
more  than  200  dot  matrix  printers,  more  than  80  plotters 
and  most  digitizers  and  graphic  adapters.  DesignCAD 
3-D  can  read  drawings  from  most  other  CAD  systems. 

The  best  reason  to  buy  DesignCAD  3-D  is  not  the  low 
price,  the  performance  or  the  compatibility.  The  best 
reason  is  the  amazing  ease  of  use.  DesignCAD  3-D’s 
powerful  commands  mean  that  you  can  produce 
professional  3-D  drawings  in  less  time  than  you  thought 
possible.  In  fact,  we  think  you’ll  agree  that  DesignCAD 
3-D  is  easier  to  learn  and  easier  to  use  than  any  3-D 
CAD  system  for  IBM  PC,  at  any  price! 

Sm  your  loeal  oompulw  dMlar  lor  DMignCAD  3-41,  or  eontaet: 

•//American 

Small  Business  Computers,  Inc. 

327  S.  Mill  St.  Pryor.  OK  74361 
(918)825-4844  FAX  918-825-6359 
Telex  9102400302 


DESIGNCAD  3 D 


PC  Resource  Magazine 
has  listed  DesignCAD  3-D 
as  one  of  the  six 
new  computer  products 
worth  watching  in  1988. 
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■ HIGH-END  CADD 


As  an  archiU'cltiral  tiesifiit  anti.  Arris  isluirii  la  Iwal.  Here,  a twa-tiimensitmalJltHir  plan  is 
c.Mnutt'd  info  llin  ihml  dimensum.  windan  s are  added,  and  an^iled  dimension  lines  nive  die 
measuremeius . On  dw  floor  by  die  from  door,  die  red  area  indieates  stone. 


While  zmnninyt  in  on  a earner  of  diejhtorplan,  you  ean  eonsult  a menu  for  wall  size  and. style  to 
speeify  the  type  of  wall  you  want  to  build. 


still  available  within  Arm.  Unfortunately, 
they  are  totally  undocumented  unless  you 
get  SIGM  AC  (the  $ I .OCX)  user  program- 
ming language)  along  with  Arris.  Sigma 
Design  has  held  back  for  fear  of  intimidat- 
ing new  users,  but  with  this  program  you 
should  do  whatever  you  can  to  take  advan- 
tage of  its  flexibility.  Knowing  about  all 
the  commands  is  a good  way  to  start. 

The  system  makes  extensive  use  of 
function  keys  to  choose  a point:  FI  snaps 
to  the  Find  selection,  FIO  snaps  to  the 
nearest  endpoint,  F5  snaps  to  the  nearest 
line,  and  so  on.  Because  Arris  operates  un- 
der Xenix,  it  also  has  multitasking  and  can 
plot  and  perform  any  task  in  background 
mode  except  graphics.  Depending  on  the 
system  configuration,  you  can  run  several 
nongraphics  sessions  simultaneously,  but 
when  trying  to  complete  a complex  opera- 
tion like  this,  you'll  regret  lhatArri.vhas  no 
on-line  help. 

COMMAND  LEVELS  All  Arr/.v  com- 
mands are  given  one  of  three  levels  of  pri- 
ority. Creation  and  editing  commands  arc 
at  the  upper  level;  setup,  mode,  and  modi- 
fier manipulations  are  at  the  middle  level; 
and  display  functions  are  at  the  lowest  lev- 
el. This  gives  you  the  ability  to  set  and  .se- 
lect items  before  or  after  you  pick  a func- 
tion. Most  other  systems  have  only  two 
priority  levels  for  interruptible  commands. 

Arris  also  has  a very  compact  databa.se 
that  differs  from  those  of  mo.st  other  CAD 
systems.  It  stores  entities  by  points  and 
type  rather  than  vice  versa.  A line  is  stored 
in  the  database  as  two  separate  point  enti- 
ties and  a vector  joining  them.  If  one  of 
those  points  is  erased,  the  line  disappears. 
The  same  thing  goes  for  circles — if  the 
window  you  are  erasing  contains  one  of 
the  points  used  to  construct  that  entity,  the 
entity  disappears. 

The  creation  of  lines  and  circles  is  a 
straightforward  process,  and  most  con- 
struction tools  are  available  using  the  Con- 
struction Techniques  .selection  or  through 
the  use  of  Find,  which  acts  as  a snap  filter. 
Freeze  turns  circles  into  polygons  with  a 
specified  number  of  sides  10  be  inscribed 
into  the  existing  circle  (up  to  l(X),000).  It  is 
currently  necessary  to  Freeze  circles  in  or- 
der to  find  intersections  involving  circles 
and  arcs,  but  there  is  no  Unfreeze  com- 
mand: the  circle  exists  only  as  a series  of 
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Select  the  points  you  want  to  remove  from  your  . . . Then  press  F6  to  refit  the  model  and 

regression  model. . . recalculate  the  statistics. 


Because  “Statistical  Graphics” 

Is  Better  Than  Just  Statistics  and  Graphics 


Most  of  today’s  PC  statistical 
packages  give  you  all  the 
statistics  you'll  ever  need.  Some 
even  give  you  a few  graphics.  But 
only  STATGRAPH  ICS  from  STSC 
gives  you  integrated  statistical 
graphics  in  an  environment  you 
control. 

Unique  "What  If”  InteracthrHy 

STATGRAPHICS  lets  you  explore 
data  relationships  fully, 
producing  higher  quality,  more 
timely  solutions.  Define  your  data 
and  assumptions,  run  the 
procedure  and  review  the  results, 
modify  data  and  assumptions 
repeatedly  and  take  another 
look— and  another.  All  without 
leaving  the  procedure  or  making 
permanent  changes  to  your  data. 


Integrated  StatMcal  Graphica 

Coupled  with  STATGRAPHICS’ 
interactive  environment  are  over 
50  types  of  graphs— traditional 
pie  and  barcharts,  histograms, 
3-D  line  and  surface  plots,  quality 
control  charts,  and  more.  All  are 
Integrated  with  the  procedures 
so  that  they  can  be  displayed 
Instantly  and  modified 
repeatedly. 

Query  data  points,  do  on-screen 
forecasting  and  model  fitting, 
overlay  graphs,  or  zoom-in  on  any 
area  for  a closer  look.  With 
flexibility  like  that,  you  can  spot 
and  investigate  visual  trends  in 
your  data— trends  you  may  have 
missed  if  you  looked  only  at  the 
numbers. 


A wide  variety  of  graphs  supported  on  over  100  displays,  printers  and 
plotters,  including  the  new  IBM  PS/2™  Series. 


Over  250  StatMcal  Proceduree 

• Direct  Lotus*  and  dBASE* 
interfaces 

• ANOVA  and  regression  analysis 

• Experimental  design 

• Quality  control  procedures 

• Multivariate  techniques 

• Nonparametric  methods 

• Exploratory  data  analysis 

• Forecasting,  time  series 
analysis,  and  more. 

STATORAPHICS- 
The  Beat  Way  to  Do  StatMcal 
Put  the  power  of  STATGRAPHICS 
to  work  for  you  today— all  for  only 
$895*.  For  our  free  convincer  kit  or 
the  name  of  a dealer  near  you,  call 

(800)  592-0050  ext  200 

In  Maryland,  (301)  984-5123; 
Internationally,  (301)  984-5412. 
Telex  898085  STSC  RQVE 


STSC 


STSC.  Inc. 

2tl5  East  Jefferson  Street 
Rockville,  Maryland  20652 


•Suggested  retail  price  in  U.S.  and  Canada. 
International  prices  vary.  Available  through 
dealers  and  distributors  worldwide. 
STATGRAPHICS,  Lotus,  and  dBASE  are 
registered  trademarks  of  Statistical  Graphics 
Corporation,  Lotus  Development  Corporation, 
and  AshtonTate,  respectively. 
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At  NEC,  we  design  our  products  with  a simple  principle  in  mind. 


What  works  well  today  should  work  just  as  well  tomorrow. 

And  the  MultiSync®  II  is  no  exception.  It’s  a monitor  that  has 

proven  itself  compatible  with  all  the  leading  computer  systems. 
Including  the  PC/XT/AT/386  (and  their  100%  compatibles),  PS/2 
and  Mac  II.  As  well  as  all  the  leading  graphics  boards.  So  as  tech- 
nology continues  to  evolve  you  can  be  confident  that  the  MultiSync  II 
will  be  ready  to  meet  the  challenge. 

The  MultiSync  II  has  an  advanced  ergonomic  design  that  makes 
computing  more  comfortable.  With  a smaller  footprint,  upfront 
user  controls,  tilt-swivel  base  and  a non-glare  screen. 

Best  of  all,  it’s  from  NEC.  The  company  that  not  only  invented 
the  technology,  but  that  also  insures  that  your  investment  in 
it  doesn’t  become  obsolete.  For  literature  or  a dealer  call 

»C/»T/g  ■»»»«■-»  »«»»«■'«»  * »<«  !»»>■««« 

1-800-447-4700.  For  technical  details  call  NEC  Home  Electronics 

■■■■«»■  I «ni linn irmww  il ««— Kc 

(USA)  Inc.  1-800-NEC-SOFT. 

NtC  • • ng«nna  iiManM  « ICC  CWBoxasK 

CtC 

Computers  and  Commynicaiioos 


CIRCLE  131  ON  READER  SERVICE  CARD 


Speaking  of  CADD:  An  Illustrated  Glossary  of  CADD  Terminology 


AEC  Architecture/engineering 
construction. 


Aliasing  A term  that  comes  from 
signaJ  processing,  a subdisciptine  of 
electrical  engineering. 

Used  in  graphics,  aliasing 
refers  to  “jaggies” — the 
stairlike  steps  that  make  up 
a diagonal  line  on  a raster 
display.  Some  displays  in- 
corporate “anti-aliasing” 
circuitry,  which  reduces  the  visual 
impact  of  the  jaggies  without  increas- 
ing resolution. 

Associative  dimensioning 
The  process  whereby  a program 
changes  stnne  dimensions  automati- 
cally to  reflect  changes  the  user  has 
made  to  a dimensioned  object. 

Attributes  Features  of  a 
rendering  under  user  control.  They 
can  be  graphical,  such  as  color,  line 
type,  and  so  forth,  or  nongraphical, 
such  as  part  number. 


Bezier  curve  A kind  of  smooth 
curve  defined  by  four  points,  two  of 
which  are  the  endpoints.  The  other 
two  do  not  lie  on  the  . 
line  of  the  curve  but 
attract  it  during  inter- 
active tracking,  so  that 
the  shape  of  the  curve 
is  influenced  by  their 
location  but  retains  a natural  smooth- 
ness. Bezier  curves  are  often  used  to 
design  consumer  products  such  as 
automobiles  fenders  and  other  smooth 
objects. 
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Boolean  equations  Applications 
of  the  set-the-  A • B « C 
ory  opera-  ^ 

tionsof  union,  t - j " 

intersection, 

and  complement  to  solid  models. 


Break  To  make  gaps  in  a geometric 
object,  usually  ^ \ 

creating  new  end-  I J^( 

points;  for  ex-  V 

ample,  removing  an  arc  from  a circle. 


B-spline  A mathematical  repre- 
sentation for  smooth  curves. 
Compare  Bezier  curve. 


CADD  Computer-aided  design 
and  drafting. 

CAE  Computer-aided  engineering. 

CAM  Computer-aided  manufac- 
turing. including  numerical  control 
(NC).  robotics,  and  other  applica- 
tions of  computers  in  the  factory. 


accompanied  by  notations  such  as 
dimensions.  Unlike  a nK>del.  a 
drawing  cannot  be  analyzed  to  deter- 
mine the  strength  of  the  structure 
depicted. 

DXF  Autodesk's  external  drawing 
exchange  file  format;  widely  used 
by  other  vendors. 


Chamfer  To  join  or 
chop  two  perpendicular 
lines  with  another  line. 

Coordinate  precision  In 
digital  computers,  points  in  space  are 
represented  by  discrete  numbers. 

The  coordinate  precision  is  a 
measure  of  how  many  such  points 
can  be  distinguished  in  a given  unit 
of  area.  Sometimes  precision  is  ex- 
pressed as  a linear  function,  as  in 
“100  points  per  linear  inch.”  An- 
other way  of  specifying  coordinate 
precision  is  in  programming  terms, 
as  a numeric  type;  16-bit  integer 
means  that  each  axis  can  be  divided 
into  65.S36  pans  (2  to  the  I6th 
power);  floating  point  means  that 
each  axis  can  be  divided  into  a very 
large  number  of  pans.  There  are 
various  forms  of  floating-point  rep- 
resentation, all  of  which  can  express 
values  of  100  million  or  larger. 

The  coordinate  precision  of  a 
CADD  program  is  what  determines 
whether  you  can  represent  small 
objects  that  are  found  within  large 
areas.  For  example,  in  a 1 6-bit 
integer  system,  if  a plot  of  land  that 
measured  a mile  on  each  side  were 
represented  in  a drawing,  the  small- 
est object  that  could  be  represented 
in  the  same  drawing  would  be  .97 
inches  long. 

Digitizing  tablet  An 
electronic  board  with  a stylus  or 
puck  pointer;  the  position  of  the 
pointer  is  transmitted  to  the  com- 
puter. 

Dimensions  Notations  on  draw- 
ings that  indicate  |*  *| 

lengths  and  angles.  | 


Drawing  CADD  drawings  are 
close  analogs  of  real  drawings.  They 
are  2-D  representations  of  objects. 


Engineering  drawing  sizes 
The  five  standard  sizes  are:  A,  8.5 
by  1 1 irK:hes;  B,  1 1 by  17  inches;  C. 

1 7 by  22  inches;  D.  22  by  34  inches; 
and  E,  34  by  44  inches. 

FEA  Finite-element  analysis.  A 
powerful  way  of  analyzing  physical 
shares  for  structural,  thermal,  and 
magnetic  characteristics.  Objects 
are  represented  by  meshes. 

FEM  Finite-element  modeling  or 
meshing.  See  FEA. 

Fillet  A rounded  intersection  be- 
tween two  surfaces  that  is  used  pri- 
marily in  mechanical  engineering.  In 
2-D  design,  a fillet  is  a 
curve  connecting  lines  or 
arcs  in  such  a way  that 
they  are  tangent  to  it.  The  counterpart 
in  3-D  design  is  called  a flUei  surface. 

Floating-point  representa- 
tion  A way  of  representing  a 
number  by  a pair  of  smaller 
numbers;  in  this  pair,  the  first  (or 
mantissa)  is  to  be  multiplied  by  the 
base  (usually  2 or  10)  raised  to  the 
power  of  the  second  number  (the 
exponent).  Thus.  743,0(X)  in 
floating-point  notation  would  be 
7.43/5,  or  7.43  times  10  to  the  fifth 
power.  This  technique  makes  it 
possible  to  represent  numbers  larger 
than  the  maximum  integer  value  of  a 
single  word  in  a computer. 

Grid  A matrix  of  dots  or  lines, 
with  user-determined  spacing,  that 
can  be  used  to  align  drawing 
elements  visually.  Snapping  allows 
you  to  use  grids  to  force  alignment. 

(*roup  To  link  two  entities  tempo- 
rarily for  certain  operations,  such  as 
moving  or  erasing.  Some  .systems 
use  “windows”  for  this  purpose. 


Hatching  A shading  pattern  made 
up  of  lines  at  specified  spacings  and 
angles.  There  are 
standard  hatching 
representations  for 
various  materials — steel,  aluminum, 
and  so  forth. 

Homogeneous  geometry  A 
way  of  representing  geometry  in 
CADD  programming  in  which 
points,  lines,  surfaces,  and  solids 
share  a common  mathematical  form, 
allowing  a single  set  of  manipulation 
routines  to  be  used  for  all  objects. 

IGES  Initial  Graphics  Exchange 
Specification.  A neutral  (nonpro- 
prietary) CADD  file  format  defined 
in  ANSI  standard  Yt4.28.  CADD 
software  vendors  supply  programs 
that  translate  between  their  formats 
and  IGES.  permitting  users  to  move 
CADD  files  from  cme  system  to 
another. 

Intersection  cleanup  A CADD 
function  that 
eliminates  the 
superfluous  lines 
at  intersections  of  double-line  entities. 

ISO  International  Standards 
Organization.  “ISO  dimensioning” 
refers  to  a set  of  drafting  symbols  for 
dimensions  and  rules  for  their  place- 
ment. 

Isometric  view  a drawing  of  a 
3-D  object  in  which  the  y axis  is  verti- 
cal and  the  x and  z 
axes  make  angles 
of  30  degrees  with 
the  horizontal.  An 
isometric  view  is 
used  because  it 
gives  a measure  of 
realism  while  per- 
mitting measure- 
ment with  the  same  scale  along  all 
three  axes . 

Layers  A way  of  organizing  infor- 
mation in  a digital  drawing  so  that 
different  versions  of  the  drawing  can 
be  viewed  and  worked  on  separately. 
You  can  think  of  the  process  meta- 
phorically as  overlay  drafting. 
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Macro  A collection  of  system 
commands  that  can  be  activated  by  a 
single  code  or  button.  Also  used  in 
some  systems  to  refer  to  a symbol. 

Mask  To  select  geometry  for 
exclusion  from  a subsequent 
operation. 

MCAE  Mechanical  computer- 
aided  engineering.  Usually  means 
CADD  plus  FEA  plus  solids,  with 
additional  cools  for  facilitating  the 
entire  design  process. 

Mirror  Tocreate  acopy  by  “reflect- 
ing” an  image  of 
the  original  around 
an  indicated  axis. 

Model  A 3-D  representation  of  an 
object  within  a CADD  program.  A 
model  contains  representations  of 
many  of  the  object’s  attributes  and 
can  therefore  be  analyzed — say, 
using  FEA  tools.  Contrast  with 
drawing. 

MRP  Manufacturing  requirements 
planning.  A computer-based  method 
for  determining  materials  purchasing 
needs,  based  on  orders  and  bills  of 
materials. 

NC  Numerical  control.  The 
control  of  machine  tools  through 
computers. 

NURB  Nonuniform  rational  B- 
splines.  A type  of  homogeneous 
geometry  constrained  to  ensure 
continuity  among  objects.  Several 
large  CADD  system  vendors  have 
announced  plans  to  use  this  repre- 
sentation. 

Orthogonal  view  a drawing  in 
which  a face  of  the  object  is  parallel 
to  the  drawing  plane,  and  the 
projection  lines  are  perpendicular 
(orthogonal)  to  the  plane  of  the 
drawing.  A six-view  orthographic 
projection  is  a standard  mechanical 
drafting  representation  that  provides 
views  of  the  front,  rear,  left,  right, 
top,  and  bottom  of  the  object. 


Pan  To  view  a different  part  of  the 
image  without  changing  magnifica- 
tion. 

Polar  coordinates  A way  of 
Specifying  location 
by  means  of  angles 
and  distances. 


Polyline  A geometric  en- 
tity consisting  of  a 
number  of  con- 
nected lines. 

Precision  The  number  of  points 
in  the  coordinate  space,  or  along 
each  of  the  axes.  This  value 
deiermirtes  how  small  an  object  can 
be  represented  in  a given  CADD 
system.  See  coordinate  precision. 

Raster  a way  of  representing 
pictures  in  digital  form.  The  picture 
is  subdivided  into  pixels,  or  picture 
elements,  which  are  like  the  tiles  in  a 
mosaic.  A numerical  value  is  stored 
in  the  computer  memory  for  each 
pixel,  indicating  its  color.  All  PCs 
have  raster  displays.  Contrast  with 
vector. 

Relative  and  absolute 
positioning  When  locational 
coordinates  are  keyed  in,  absolute 
coordinates  are  numbered  from  the 
origin,  while  relative  coordinates  are 
numbered  from  elsewhere — usually 
from  the  last  point  entered.  “Place  a 
point  at  10,  y=  12"  Is  an 
instruction  given  in  absolute 
coordinates;  “place  a point  at  a 
location  10  feet  to  the  right  and  12 
feet  up  from  the  present  point”  is 
given  in  relative  coordinates. 

Scale  The  numerical  relationship 
between  the  dimensions  of  the  image 
and  the  actual  object.  For  example, 
architects  often  draw  at  a scale  of 
inch  = 1 foot.  In  CADD  systems,  it 
is  usually  possible  to  draw  in  “real- 
world"  dimensions;  then  scaling  is 
handled  dynamically  by  the  program 
and  is  transparent  to  the  user. 

Select  Single  out,  usually  with 
visual  indication,  for  some  operation. 


Snap  Snaps  are  like  point 
placement  magnets:  a snap  is  a point 
on  the  screen  to  which  you  can  move 
any  object  you  are  placing.  A 
CADD  u.ser  might  want  to  snap  an 
image  to  a point  at  the  end  of  a line, 
a midpoint,  or  the  intersection  of  two 
lines.  Systems  that  have  snaps 
usually  allow  the  user  to  set  the 
snapping  range. 

Solid  modeling  Also  called  vo/u- 
metric  modeling  and  geometric  mod- 
eling. Of  the  three  main  forms  of 
computer-based  geometry — wire- 
frame. surface,  and  solid — solids  are 
the  least  abstract  and  hence  the  most 
realistic.  But  they  are  also  the  most 
processor-intensive;  interactive  solid- 
modeling systems  are  therefore  very 
expensive.  Only  solids  allow  you  to 
check  interference  and 
accurately  analyze  the 
mass  properties  of  the 
geometry.  The  two 
main  types  of  solid- 
modeling systems  are 
CSG  (constructive  solid 
geometry)  and  h-rep  (boundary  repre- 
sentation). CSG  systems  store  only 
Boolean  equations;  the  system  creates 
geometry  by  evaluating  the  Boolean 
expressions.  In  b-rep  systems,  the  sys- 
tem actually  stores  the  geometry. 

Spline  Technically,  a parametric 
polynomial  curve 
whose  points  obey 
certain  constraints. 

Used  loosely  to  mean 
curve.  See  B-spline  and  Bezier  curve. 

Surface  modeling  Required 
for  NC  models,  surface-modeling 
systems  demand  more  computational 
power  than  wireframes  do  and  are 
less  natural  for  designers  to  use.  but 
they  are  more  adaptable  than  solids. 
Surfaces  are  often  defined  by 
sweeping  one  curve  along  another. 
When  shaded,  surface  models  are  in- 
distinguishable from  solids.  But  sur- 
faces can  be  used  to  create  objects 
that  are  topologically  impossible  to 
build  (like  the  ones  in  M.C.  Escher’s 
drawings,  for  example),  while  solids 
cannot. 


Symbol  A grouping  of  geometry 
and  text  can  be  named  and  stored  as 
a symbol  in  most  CADD  systems.  It 
can  then  be  recalled  and  placed  in  a 
drawing,  at  any  scale  and  angle. 
Many  systems  store  only  a reference 
to  a symbol  within  the  drawing  file, 
so  that  if  the  definition  is  changed, 
all  drawings  containing  the  symbol 
reflect  the  change.  Some  systems 
also  allow  symbols  to  be  “exploded" 
into  their  component  parts,  which 
then  become  like  any  other 
geometry.  Alsoknownasaf>/ocjl;or 
component,  in  some  systems,  a 
macro. 

Vector  As  an  adjective,  contrasts 
with  raster.  The  vector  approach  to 
computer  graphics  entails  the  de- 
composition of  images  into  edges; 
the  program  stores  the  coordinates  of 
the  endpoints  of  each  edge  rather 
than  the  entire  line.  All  CADD 
systems  store  drawings  and  models 
in  vector  format.  There  are  vector 
input,  display,  and  output  devices;  a 
pen  plotter  is  a vector  output  device. 

Window  A “virtual  terminal”  giv- 
ing the  user  an  access  port  to  the 
system  or  data.  Windows  can  be 
used  in  some  systems  to  hold 
different  drawings  or  models;  in 
others,  only  views  of  a single 
drawing  or  model  can  be  simultane- 
ously displayed.  Windows  are  also 
used  in  some  programs  as  a 
mechanism  for  grouping  drawing 
elements. 

Wireframe  A computer 
representation  of  3-D 
objects  in  which  only 
the  edges  are  repre- 
sented. Contrast  with 
surface  modeling  and 
solid  modeling. 

Witness  lines  Lines  extending  out 
from  a dimensioned  ^ ^ 

object  so  that  the  di-  i 1 

mension-labeling  I I 

text  can  be  placed  where  it  will  be  leg- 
ible. 

-Joel  N.  Orr 
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■ HIGH-END  CADD 


line  segments.  Circles  can  be  broken  with- 
out having  to  Freeze  them. 

ARCHITECTS,  REJOICE!  The  real 
power  of  the  system  is  hidden  until  you  use 
it  for  architectural  drawings.  Then  you  see 
why  Arris  is  creating  such  a stir  in  the  ar- 
chitectural community.  At  last  there  is  a 
program  that  understands  architecture  as 
practiced  by  architects!  Walls  understand 
that  they  are  walls  and  behave  according- 
ly. Doors  and  windows  also  know  what  to 
do  when  they  are  placed.  Buildings  are 
made  of  systems,  and  Arris  knows  how  to 
handle  those  systems  well. 

Use  the  $700  Space  Design  module, 
one  of  the  better  stacking  and  blocking 
programs  on  the  m^et,  to  allocate  and 
deTine  building  requirements  and  create 
bubble  diagrams  of  the  floor  plan.  Then 
move  into  the  Modeling  and  Rendering 
module  ($2,650)  for  volumetric  and  3-D 
visualization  of  the  design.  Go  into  the  Ar- 
chitecture module  next  and  generate  the 
structural  system,  including  columns, 
footings,  and  column  grids  with  alpha  and 
numeric  bubbles.  Use  the  STAIR  function 
to  design  the  stair  system  (both  plan  and  el- 
evation views  are  generated),  then  use  the 
parametric  ELVTR  and  LAVS  functions; 
to  finish  off  the  core  plan,  go  into  smart 
WALLS. 

After  finishing  the  design,  you  can  go 
back  to  Model  mode  and  let  the  system 
automatically  generate  the  3-D  model,  in- 
cluding elevations,  sections,  perspective, 
and  axonometric.  shaded,  and  shadowed 
views.  You  can  then  create  several  views 
of  the  model,  including  interior  perspec- 
tives, save  those  views,  and  set  up  a replay 
script  for  an  instant  live  presentation  to  a 
client. 

If  the  client  wants  modifications,  you 
don’t  have  to  worry  because  all  the  dimen- 
sioning and  cross-hatching  (20  predefined 
patterns)  are  associative  and  change  along 
with  whatever  walls  you  move.  And  since 
the  walls  are  smart,  you  don't  have  to  be 
concerned  with  cleaning  up  intersec- 
tions— the  walls  clean  up  themselves. 
Even  schedules  and  bills  of  materials  are 
automatically  generated.  The  fact  of  the 
matter  is  that  if  you  are  an  architect  and 
you  don’t  design  many  buildings  that  have 
complex  nonlinear  geometry,  this  is  the 
system  to  buy. 


Power  shortage  it  came  as  quite  a 
surprise  to  discover  that  Arris  was  not  able 
to  handle  the  test  gear  drawing.  The  rea- 
son: Arris  can’t  snap  to  an  intersection  of 
an  arc  or  circle  and  another  arc  or  line  enti- 
ty; it  cannot  fillet  between  an  arc  or  circle 
and  any  other  entity  (such  as  a line  or  an 
arc);  and  it  cannot  directly  mirror  about  an 
axis  other  than  the  .t  or  the  y . 

Sigma  Design  indicated  that  the  ability 
to  work  well  with  circles  and  arcs  has  not 
been  high  on  their  user  wish  list,  and  that 
most  architecniral  projects  can  do  without 
it.  Nevertheless,  it  should  be  available  in 
the  next  release,  due  in  September. 

Arris  could  also  use  a complete  set  of 
geomeuic  construction  tools,  mote-flexi- 
ble groups  and  group  control,  more-flexi- 
ble entity  selection  methods,  and  better 
reference  documentation  for  the  Solids 
module. 

The  only  way  to  tun  Arris  successfully 
is  on  a 386-based  system.  Arris  uses  a 32- 
bit  database  running  under  an  operating 
system  that  can  give  it  access  to  32-bit  ma- 
nipulations continuously.  That  means  that 
for  any  given  processor  speed,  80386- 
based  systems  will  truly  give  twice  the  per- 
formance. On  a fast  386  machine,  the  pro- 
gram feels  very  comfortable— even  with 
multimegabyte  drawing  files. 

PROGRAMMING  The  optional 
SIGMAC  programming  module  is  recom- 
mended. It  comes  with  extensive  (but  dat- 
ed) documentation,  is  extremely  flexible, 
and  includes  the  source  code  (or  Arris  and 
a compiler.  SIGMAC  is  a full-fledged  pro- 
gramming language  with  complete  access 
to  the  database  structure.  Creating  and 
modifying  an  on-screen  or  tablet  menu  is 
easy,  and  there  is  additional  power  in  Arris 
that  is  made  available  to  you  with  the  pro- 
gramming system.  A number  of  third-par- 
ty developers  are  also  writing  (or  Arris  us- 
ing SIGMAC,  and  the  list  of  add-ons  is 
rapidly  growing. 

Another  strong  feature  is  the  system’s 
automatic  periodic  backup  (you  set  the  in- 
terval). If  you  have  an  abnormal  exit  from 
the  system.  Arris  can  recover  what  you 
had  at  least  until  the  time  of  the  last  auto- 
matic backup. 

Arris's  documentation  bas  an  excellent 
introduction  and  tutorial,  but  reference 
materials  are  available  only  with  the 


SIGMAC  option.  The  tutorial  and  intro- 
duction materials  are  well  presented,  am- 
ple in  scope,  and  quite  useful,  but  they 
need  a good  index.  The  documentation 
consists  of  two  spiral-bound  and  one  three- 
ring  binder. 

Because  of  its  Xenix  operating  base. 
Arris,  which  starts  at  $3,850  without  the 
optional  modules,  is  probably  the  most 
complex  CADD  package  reviewed  here.  It 
is  certainly  not  for  everyone,  and  it  isn’t  in- 
tended to  be.  Sigma  Design  has  targeted 
architects  for  this  package,  and  for  them  it 
is  one  of  the  best  CADD  solutions  avail- 
able.— W.  Bradley  Holtz 

AutoCAD 

The  most  difficult  part  of  reviewing 
AutoCAD  is  finding  something  to  say 
about  it  that  hasn't  been  said  before.  With 
over  100,000  registered  users  and  the  sup- 
port of  135  user  groups,  this  ubiquitous 
package  has  become  the  Lotus  1-2-3  of  the 
microcomputer  CADD  industry  and  the 
standard  by  which  all  others  are  compared. 

The  latest  incarnation  of  AutoCAD,  Re- 
lease 9,  sports  a reworked  User  interface 
complete  with  Microsoft  Windows-Yike 
pull-down  menus,  icon  mepus,  and  dialog 
boxes.  It  retains  both  the  familiar 
AutoCAD  menu  occupying  the  rightmost 
region  of  the  screen  and  the  text  area  at  the 
bottom  that  displays  the  AutoCAD  com- 
mand line  and  input  prompts.  Although 


AutoCAD,  Rdease  9 
Autodesk  Inc. 

2320  Marinship  Way 
Sausalito.CA  94965 
(415)331-0356 
Lial  Price:  $2,850 
Requires:  286, 386,  or 
compatiUe;  64(^  RAM; 
E)OS  3.0  or  later  math  cofxocessor.  Mouse 
or  digitizing  tablet  recommended. 

In  Siort:  A hiU-featured  and  customizable 
CADD  package  with  extensive  2-D  drafting 
support  and  modest  3-D  construction  capa- 
bilities. Its  power,  programmability,  and  the 
availability  of  sevenl  hundred  add-on  prod- 
ucts make  h the  standard  widi  which  all  others 
are  compared.  Not  copy  ptoiecred. 

CIBCLEeia  ON  READER  SERVICE  CARD 
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MAX  Resolution 
MAX  Scan  Frequency 
MAX  Compatibility 
MAX  Dependability 


MAX-15 

THE  HIGHEST  RESOLUTION, 
AUTOSYNCHRONOUS 
MONOCHROME  MONITOR 
_ YOU  CAN  BUY 

The  fact  is,  for  outstanding  display  resolution 
from  an  autosynchronous  monochrome  monitor,  the 
Princeton  MAX-15  is  your  only  choice.  It’s  compatible 
with  the  IBM  PC*  XT*  AT*  PS/2,  Apple  Macintosh  II** 
SE*  and  compatible  personal  computers.  Because  it  features  the  widest 
horizontal  (15-36  KHz)  and  vertical(45-120  Hz)  auto-  scanning  frequency  ranges  available,  all  graphic 
standards  from  CGA  tlm)ugh  extended- VGA  are  supported.*  High  speed  line  drawings  to  132-colunin 
spreadsheets  to  multiple  shades  of  gray  are  yours  with  the  MAX-1 5.  Every  character  and  graphic  is 
sharpandcrispduetoitsexceptionallyhighresolution(1024  x 768), dynamicfocusing circuitry, and 
auto-picture  sizing  features. 

Feature  packed,  the  MAX-15  has  such  ergonomic  appointments  as  an  etched  non-glare  flat  screen, 
removable  tilt  and  swivel  base,  an  exceptionally  streamlined  cabinet,  readily  accessible  controls,  and 
small  footprint,  to  name  a few. 

The  MAX-15  gives  you  maximum  performance,  quality,  OO  L“  I 

value,andisbackedbyPrinceton’sexcellentservice.It’sthe  | 1 V.^In 

Visible  Edge.  For  more  information,  contact  Princeton  Graphic 
Systems  at  601  Ewing  Street,  Building  A,  Princeton,  New 
Jersey  08540,  (609)  683-1660. 
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IBM 

PS/2 


What  we  have  here 
isa&ikire 
to  communicate. 


Until  now 

VenTel  would  like  to  congratulate  all  IBM  PS/2”users. 

Now  let’s  talk.  Because  a complete  communications  system 
for  the  IBM  PS/2  has  arrived 
Introducing  the  Ven-Tel  24/2~  Internal 
Modem  for  IBM  PS/2  models  50, 60  and  80. 

This  2400  bps  modem  is  fully  Micro  ChanneT 
and  OS/2'"compatible.  It’s  automatically 
configured  by  the  system,  so  no  option 
switches  are  needed  And,  as  an  option, 
you  can  buy  the  24/2  bundled  with 
Qosstalk)^*  software. 

Like  all  Ven-Tel  2400  & 1200  bps  modems, 
quality  and  reliability  are  guaranteed  by  a free  five-year 
warranty. 

The  new  Ven-Tel  24/2  Internal  Modem  is  b stock  now. 
For  the  name  of  your  nearest  VenTel  dealer  or  distributor, 
call  1-800-538-5121. 

And  start  communicating. 

Modems 

Micro  Channel*  PS/2  and  OS/2  arc  registered  trademarks  of  IBM  Corporation.  Crosstalk  XVI  is  a 
registered  trademark  of  DCA. 
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■ HIGH-END  CADD 


the  pull-down  menus  supplied  with  the 
package  represent  only  a subset  of  the  full 
AutoCAD  command  set,  they  incorporate 
the  graphical  icon  menus  and  dialog  boxes 
that  distinguish  the  new  AutoCAD  look 
and  feel  from  the  old. 

The  advanced  user  interface  is  only  the 
most  apparent  change  made  to  Release  9, 
A host  of  refinements  and  additions  were 
made  to  increase  functionality  and  ease  of 
use,  including  20  new  text  fonts,  three  new 
object-selection  modes  (box,  auto,  and 
single),  cubic  B-splines,  support  for  VGA 
graphics  and  the  high-resolution  8514/A 
adapter,  command  redefinition,  and  auto- 
matic menu-item  repetition.  Release  9 is 
the  first  version  of  AutoCAD  to  throw 
away  floating-point  emulation  altogether 
and  require  an  8087, 80287,  or  80387,  The 
superfast  Weitek  numeric  coprocessor 
board  is  not  supported. 

All  AutoCAD  files  created  with  Release 
9 are  directly  portable  to  versions  of 
AutoCAD  running  under  different  operat- 
ing systems.  Drawing  files  can  now  be 
transported  among  IBM  PCs  running 
DOS,  Sun  workstations  running  Unix, 
Apollo  3000  workstations  tunning  Aegis, 
and  DEC  Vaxstation  20(K)  and  Vaxstation 
II/RC/GPX  machines  running  VMS  with- 
out intermediate  translation  to  the  neutral 
DXF  format.  This  single  asset  gives 
Autodesk  a decided  advantage  over  other 
vendors  in  the  CADD  arena  bee, au.se  most 
packages,  even  those  at  the  high  end  of  the 
price  and  performance  spectrum,  are  still 
bound  to  a specific  machine  environment. 

For  compatibility  with  other  CADD 
systems,  AutoCAD  supports  Autodesk’s 
own  DXF  drawing  interchange  format  and 
the  more  encompassing  IGES  format. 
AutoCAD  imported  a pair  of  test  files  with- 
out error  and  successfully  wrote  and  read 
back  its  own  DXF  and  IGES  files.  Howev- 
er. a handful  of  entities  in  one  file  that  used 
different  colors  for  different  layers  was 
miscolored  after  going  to  IGES  and  back. 

iNSTAUATiON  AND  USE  AutoCAD 
comes  on  ten  360K  floppy  disks  (two  of 
which  contain  sample  files  and  utilities) 
and  requires  about  1.5MB  of  hard  disk 
space.  Accompanying  the  disks  is  an  ex- 
cellent 427-page  Reference  Manual,  an  In- 
stallation and  Performance  Guide,  an 
AutoLISP  Programmer’s  Reference,  and  a 


7.5553,  4.7236 


AUTOCAD  RELEASE  9 
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The  gear  drawing  that  we  used  as  a test  was  no  challenge  for  AutoCAD.  The  Scale  command, 
along  with  fiilly  associative  dimensioning,  made  resizing  the  object  easy  after  it  had  been  created. 


43’ -0  11/16", 56' -8  7/8 


Hod  if y Layer 


Jl. 


Page  up 


r 

e 

✓ 

7 Hkiie 

(XMTIlUOUS 

1 

✓ 

7 uhiie 

COMTINUOUS 

2 

✓ 

5 blue 

COliTIItlOUS 

DEFPOINIS 

7 white 

(xmiiitious 

\ 

I New  lagerl 


I Page  down 


iDgwil 


OK 


I Cancel 


I 


Comand’  GRID 

Grid  spacingCX)  or  OH/OFF/Stwp/ftspect  <0'-0*'>:  OFF 
ConnArMt!  'ddlrtodes 


One  of  the  best  new features  in  AutoCAD,  Release  9,  is  the  Layer  Control  dialog  box,  which 
displays  the  full functionality  of  the  Layer  command  on  one  screen.  You  can  control  an  unlimited 
number  of  layers from  this  menu. 
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■ HIGH-END  CADD 


“Read  This  First”  guide  that  contains  an 
introductory  lesson  for  those  anxious  to  get 
started  on  their  first  AutoCAD  drawing. 
There  is  no  installation  program;  software 
installation  amounts  to  little  more  than 
copying  the  files  supplied  on-disk  into 
youT AutoCAD  directory. 

AutoCAD's  support  of  video  hardware, 
digitizing  tablets,  printers,  and  plotters  is 
second  to  none;  drivers  for  virtually  every 
input  and  output  device  of  note  are  sup- 
plied. And  Autodesk’s  ADI  (Autodesk 
Device  Interface)  specification,  now  avail- 
able to  hardware  manufacturers  for  the  de- 
velopment of  their  own  graphics  peripher- 
al drivers  for  AutoCAD,  will  help  ensure 
that  this  support  doesn't  falter. 

The  sheer  volume  of  commands  offered 
by  AutoCAD  and  the  number  of  options 
available  for  such  fundamental  tasks  as 
geometrical  construction  and  entity  selec- 
tion means  that  it  is  not  an  easy  package  to 
leam.  It  is  this  versatility,  however,  that 
has  earned  AutoCAD  its  market  share. 
Commands  may  be  entered  on  the  com- 
mand line,  picked  from  the  screen  menu, 
picked  from  pull-down  menus,  or,  if  you 
have  a digitizing  tablet,  selected  from  a 
menu  overlay. 

Snap  grids  with  user-defined  spacings, 
aspect  ratios,  and  rotations  can  be  set  up 
and  displayed  for  precise  movement  of  the 
drawing  cursor.  An  isometric  grid  is  avail- 
able for  isometric  drawings,  and  a smor- 
gasbord of  object  snap  modes  is  provided. 
One  of  AutoCAD’s  handiest  features  is  the 
Object  Snap  Overrides  menu,  invoked  by 
clicking  on  the  row  of  asterisks  displayed 
in  the  screen  menu. 

A drawing  can  be  subdivided  into  an 
unlimited  number  of  layers,  and  each  layer 
may  optionally  be  assigned  a color  and  line 
type.  Layers  can  be  temporarily  hidden 
ftom  view  and  even  “frozen"  to  improve 
drawing  regeneration  speed.  The  new 
Layer  Control  Dialog  Box  embodies  all 
the  functionality  of  the  LAYER  command 
in  a single  on-screen  window.  Layer  con- 
trol has  never  been  easier. 

AutoCAD  fully  supports  the  use  of 
blocks  and  block  libraries  to  reduce  redun- 
dancy in  your  work.  Blocks  can  be  posi- 
tioned, scaled,  and  rotated  to  be  fit  into  a 
drawing.  Entire  drawing  files  may  be  in- 
serted as  blocks,  and  blocks  can  be  nested 
within  blocks.  AutoCAD  furnishes  exten- 


sive block-attribute  support  for  informa- 
tion management  and  allows  you  to  extract 
attribute  information  in  comma-delimited 
format,  dBASE's  .SDF  format,  or 
AutoCAD's  own  DXF  file  format. 

AutoCAD  supports  four  basic  types  of 
dimensions — linear,  angular,  diametral, 
and  radial — and  offers  subsets  of  the  four 
primary  types  robust  enough  to  cover  most 
dimensioning  situations  you’ll  encounter 
in  the  drafting  world.  Dimensions  are  fully 
associative  unless  you  specify  otherwise. 


■ AutoCAD  offers 
the  wealth  of  options  for 
creating  and  editing 
geometry  that  is  expected 
from  a product  of  its 
caliber. 


Arrows,  tick  marks,  or  user-supplied  sym- 
bols can  be  used  as  dimension-line  termi- 
nators. Both  baseline  and  chained  dimen- 
sioning are  supported.  AutoCAD  comes 
with  a library  of  41  standard  hatching  pat- 
terns; you  may  use  these  patterns,  supply 
your  own,  or  design  new  ones  on  the  fly. 

ZOOM  OPTIONS  Zoom  options  allow 
you  to  specify  scale,  designate  a region  to 
be  magnified,  show  all  of  a drawing  or 
maximize  the  display  to  show  all  objects, 
or  return  to  the  previous  view.  Zooms  and 
pans  can  be  effected  transparently  while 
another  command  is  executing.  To  de- 
crease display  regeneration  time, 
AutoCAD  maintains  a virtual  screen  with 
coordinates  stored  in  integer  rather  than 
floating-point  format.  If  you  zoom  or  pan 
to  another  region  of  a drawing  but  stay 
within  the  confines  of  the  virtual  screen, 
the  display  is  simply  redrawn  rather  than 
regenerated.  Redraws  help  economize  on 
refresh  time. 

AutoCAD  offers  the  wealth  of  options 
for  creating  and  editing  geometry  that  you 
would  expect  from  a prtxiuct  of  its  caliber. 


Lines  and  arcs  may  be  grouped  together  as 
polylines  and  treated  as  a single  entity.  Ob- 
jects or  groups  of  objects  may  be  modified , 
scaled,  stretched,  rotated,  offset,  moved, 
copied,  mirrored,  and  duplicated  in  radial 
or  rectangular  arrays.  Lines  and  arcs  may 
be  trimmed  at  their  intersections  with  other 
lines  and  arcs,  making  architectural 
drawings  and  layouts  a snap.  Applications 
of  fillets  and  chamfers  work  equally  well 
with  both  arcs  and  lines.  AutoCAD's  sup- 
port of  spline  entities,  however,  is  meager. 
The  only  type  of  spline  currently  offered,  a 
cubic  B-spline,  can  be  created  only  by  first 
drawing  a polyline  to  establish  vertices, 
then  converting  it  into  a spline. 

A command  stack  records  each  com- 
mand you  execute  and  allows  you  to  undo 
operations  all  the  way  back  to  the  begin- 
ning of  the  drawing  session. 

AutoCAD  will  use  up  to  4MB  of  ex- 
tended or  expanded  memory  for  extended 
I/O  paging  space.  Since  there  is  noexisting 
standard  for  managing  memory  beyond 
the  I MB  barrier,  and  the  popular  VDISK 
and  IBMCACHE  utilities  will  use  it  if  in- 
voked with  /E  parameters,  1 tested 
AutoCAD  in  conjunction  with  both.  There 
were  no  conflicts. 

2-D  DRAWING  AutoCAD  made  creat- 
ing the  gear  and  floor  plan  drawings  re- 
quired for  this  review  a breeze.  The  Scale 
command  lets  you  expand  or  shrink  exist- 
ing geometry  by  a Scale  factor  you  speci- 
fy, making  it  relatively  easy  to  size  and  re- 
size objects  after  the  fact.  Thanks  to  the 
benefits  of  associative  dimensioning,  di- 
mensions that  you  include  in  the  list  of  en- 
tities to  be  scaled  are  automatically  recal- 
culated. I used  Scale  to  increase  the  frontal 
profile  of  the  gear  by  a factor  of  1.25. 
AutoCAD  performed  without  a hitch. 

The  dimensioning  of  radii  and  diame- 
ters is  one  of  the  few  areas  where 
AutoCAD  falls  short.  For  example,  dimen- 
sion text  can  be  placed  outside  a diameter 
only  if  the  text  won’t  fit  inside  with  the  di- 
mension line  and  arrowheads.  You  can 
constmct  such  dimensions  yourself  using 
AutoCAD’s  capability  to  draw  complex 
leader  lines — but  with  a package  like 
AutoCAD,  you  shouldn’t  have  to. 

AutoCAD  is  as  suitable  for  architectural 
applications  as  it  is  for  general  engineering 
drawings.  It  offers  a feet-and-inches  draw- 
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Case  History  #60102 


“With  the  addition  of  PC  EXPO  in 
Chicago,  NETWORLD,  MMA  Meet- 
ing & Show,  National  FinCom  and 
National  CASEcon,  our  data  proces- 
sing needs  simply  outgrew  our  existing 
system,”  said  Steve  lanuzzi.  Con- 
troller for  H.A.  Bruno  Inc.,  the  trade 
exposition  management  company. 

“We  decided  to  look  right  in  our  own 
own  backyard  at  last  year’s  PC  EXPO 
in  New  York,  and  we  found  that 
DataFlex  provided  everything  we 
needed  to  turn  our  multi-user  system 
into  a powerful  database  machine.” 

DataFlex  lets  us  control  the 
data  instead  of  it  controlling  us. 
“When  we  were  producing  only  one 
show,  our  database  needs  were  sim- 
ple: a list  of  prospect  names  which 
could  be  flagged  for  invoicing  as 
they  registered,”  explained  lanuzzi, 
“but  with  several  big  shows  a year, 
that  system  quickly  became  over- 


whelmed. We  needed  software  that 
would  let  us  control  the  data  instead 
of  it  controlling  us.  One  company 
might  be  exhibiting  in  all  our  shows 
...another  in  just  two.  Our  account- 
ing system  had  to  be  much  more 
sophisticated  than  simply  a list  of 
prospects.  Company  profiles,  list- 
ings for  multiple  shows  and  all  sorts 
of  details  were  needed  in  a form  that 
could  interface  with  our  accounting 
system.  We  found  that  DataFlex 
would  answer  all  of  our  database 
management  needs.” 

A highly  automated  office 
thanks  to  DataFlex. 

“Starting  in  1988,  all  of  our  shows 
will  be  run  completely  by  DataFlex. 
From  tracking  exhibitors,  invoicing 
exhibit  space  and  registrations 
to  meeting  room  sales,  accounts 
payable  and  accounts  receivable, 
DataFlex  will  be  handling  every 
aspect  of  our  operation.  We’re  even 
moving  our  payroll  work  from  an 


outside  firm  to  inhouse,”  said 
lanuzzi.  “Now,  what’s  behind  the 
scenes  at  our  high  tech  trade  shows 
will  be  as  sophisticated  at  what’s 
in  the  booths!” 

Take  the  first  step  to  more  efficient 
program  development  today.  Return 
the  coupon  below  for  your  free 
DataFlex  Demonstration  Diskette. 


Tbll  Free  Sales  Lines: 
Nationwide  1-800-451-FLEX 
In  Florida  1-800-331-3960 


‘‘Starting  this  year, 
all  of  our  trade  shows 
will  be  run  completely 
by  DataFlex.’’ 

Stephen  J.  lanuzzi,  H.A.  Bruno,  Inc.,  Controller 


For  more  information,  call  from  your  modem  1-800-444-8080 
(300-1200  baud.  8 bit.  no  parity  i stop  bit>  and  enter  the  access 
code  FLEX16  when  prompted. 


Data  Access  Corporation 
14000  S.W.  119th  Avenue  W 

Miami,  Florida  33186 
(305)238-0012 

TELEX:  469021  Data  Access  Cl 
FAX:  (305)  238-0017 


FREE  SELF-RUNNING  DATAFLEX  DEMO 
(PC-DOS/MS-DOS  ONLY)  PCM8  i 88 

Find  out  more  about  DataFIex’s  ease  of  use  and  programming  power. 

Mail  this  coupon  today  for  your  free  self-running  demonstration  diskette. 

Name 

Company 

Address 

Citv State Zip_  _ 


How  many  computer  systems  are  m use  at  your  company/  

Do  you  use  a Local  Area  Network  or  Multi-User  computer?  

^ Data  Access  Corporation.  I4(M)0  S.W.  119  Avenue.  Miami.  Florida  33186 
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ing  scale  and  automatically  outputs  dimen- 
sion text  in  architectural  format.  Its  strong 
support  of  blocks  makes  it  just  as  easy  to 
paste  door-swing  symbols  into  a floor  plan 
as  it  is  to  insert  electrical  symbols  into  an 
electrical  schematic  or  flowcharting  sym- 
bols into  a flowchart. 

3-D  MODELING  Although  it  offers  a 
limited  number  of  3-D  entities,  AutoCAD 
is  not  a full-featured  3-D  CADD  package. 
Points,  lines,  extruded  surfaces,  and  sim- 
ple three-  or  four-sided  planar  surfaces 
known  as  3-D  faces  can  be  defined  in  3-D 
space.  Curved  or  irregular  surfaces  must 
be  decomposed  into  3-D  faces.  Three-di- 
mensional coordinates  for  points  that  do 
not  lie  in  the  current  plane  of  elevation  are 
entered  through  a clumsy  technique  called 
filtering,  in  which  the  user  locates  a point 
in  one  or  two  dimensions  and  is  prompted 
by  AutoCAD  for  the  rest.  Only  one  view 
may  be  displayed  at  a time,  although  any 
xyz  location  can  be  arbitrarily  assigned  to 
the  viewpoint. 

But  the  3-D  functions  AutoCAD  does 
have  offer  an  extraordinary  amount  of 
modeling  power,  especially  when  com- 
bined with  a product  like  AutoShade. 
AutoCAD  allows  any  2-D  profile  to  be  ex- 
truded into  three  dimensions  by  specifying 
an  elevation  for  its  base  and  a “thickness” 
in  the  z direction.  The  walls  of  a floor  plan 
can  be  extruded  to  an  8-foot  height  and 
viewed  as  a 3-D  wireframe  model  in  a mat- 
ter of  minutes. 

Autodesk  has  announced  that 
AutoCAD.  Release  10.  will  be  shipped  by 
the  end  of  July.  Among  the  major  en- 
hancements to  Release  1 0 will  be  the  inclu- 
sion of  a full  3-D  database  and  the  ability  to 
draw  and  edit  all  existing  AutoCAD  enti- 
ties in  three  dimensions.  Release  10  will 
also  offer  perspective  viewing. 

One  of  the  most  exciting  add-on  prod- 
ucts available  {or  AutoCAD  is  Autodesk’s 
own  AutoShade.  AutoShade  is  a 
postprocessor  that  converts  wireframe 
models  created  inside  AutoCAD  into  life- 
like colored  tenderings  complete  with  per- 
spective, shading,  and  specular  reflection. 
AutoCAD's  ASHADE  command  (an  ex- 
ternal AutoLlSP  program  file)  allows  you 
to  position  cameras  and  light  sources  in  a 
drawing  and  compose  “scenes”  using 
combinations  of  cameras  and  lights.  Two 


kinds  of  light  sources — point  and  direct- 
ed— are  supported  by  the  package. 

CUSTOMIZING  AUTOCAD  The  hall- 
mark of  AutoCAD  is  the  degree  to  which  it 
can  be  customized.  Menus  and  help 
screens  can  be  completely  reconfigured  to 
suit  individual  users.  Customized  hatch 
patterns,  line  types,  and  text  fonts  may  be 
added  to  supplement  AutoCAD's  default 
palettes.  Command  sequences  can  be 
automated  through  script  files. 

AutoCAD,  which  lists  for  $2,850,  is  not 
a product  for  the  casual  user,  nor  was  it  in- 
tended to  be.  AutoCAD  is  a full-fledged 
customizable  CADD  package  that  offers 
an  extraordinary  blend  of  power  and  versa- 
tility and  has  been  adopted  by  an  impres- 
sive list  of  Fortune  500  corporations. 
Compared  with  other  PC-based  systems,  it 
ranks  among  the  best.  If  you’re  currently 
in  the  market  for  a cost-efficient  but  capa- 
ble CADD  tool,  take  a look  at  Auto- 
CAD— you  won’t  be  disappointed  by  what 
you  see. — ^Jeff  Prosise 

Cadkey 

True  3-D  CADD  software  is  just  begin- 
ning to  trickle  down  to  the  microcomputer 
world.  Many  packages  claim  to  support 
3-D  drafting  and  design,  and,  indeed,  offer 
a number  of  features  that  let  drawings  ex- 
ploit more  than  two  dimensions,  but  on 
closer  examination  reveal  themselves  to  be 
2'/2-D  tools  masquerading  as  3-D.  If 


Cadkey,  Vursion  3.02 
Cadkey  Inc, 

27  Haill'onJ  Tpke, 
Vernon.  CT  06066 
(203)  647-0220 
List  Price:  S3. 195 
Requires:  286.  386,  or 
compatible;  5 1 2K  RAM 
(640K  recommended);  DOS  3.0  or  later. 
.Math  ciipiXK'cssor  and  nH>use  or  digitizing 
tablet  recommendc*d. 

in  Short:  A versatile  C.ADD  package  distin- 
guished by  its  support  for  3-D  drafting  and 
design  and  a streamlined  user  interface. 
Copy  protected. 
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you’ve  surveyed  the  CADD  market  and 
concluded  that  no  single  package  offers  the 
3-D  capabilities  found  in  today’s  main- 
frame CADD  systems,  then  stop  right 
there — ^you  haven’t  seen  Cadkey. 

Cadkey,  produced  by  Cadkey  Inc.  and 
priced  at  $3,195,  features  extensive  3-D 
modeling,  design,  and  analysis  capabili- 
ties integrated  with  a versatile  2-D  drafting 
package  and  a user  interface  that’s  as 
smooth  as  any  you’ll  find.  A few  hours 
with  Cadkey  will  convince  you  that  its  3-D 
features  were  added  by  design,  not  by  af- 
terthought, and  that  CADD  software 
doesn’t  have  to  be  difficult  to  use  just  be- 
cause it  offers  a multitude  of  features. 
Cadkey  is  aimed  primarily  at  the  mechani- 
cal engineering  and  design  market  but  is 
rich  enough  in  features  to  suffice  for  al- 
most any  engineering  or  architectural  ap- 
plication. 

EASY  INSTALLATION  Cadkey  is 
shipped  on  ten  360K  floppy  disks,  two  of 
which  contain  utilities  and  sample 
drawings.  Two  notebook-size  loose-leaf 
binders,  the  User  Reference  Guide  and  the 
Utilities  and  Customization  Guide,  ac- 
company the  disks.  The  Cadkey  manuals 
have  a less  polished  look  than  AutoCAD's 
hardbound  Reference  Manual  but  are  well 
organized  and  complete,  with  labeled  tabs 
dividing  the  sections. 

CadKey  Inc.  supplies  an  installation 
program  to  install  Cadkey  on  your  hard 
disk  with  a minimum  of  fuss.  The  program 
creates  a number  of  subdirectories  stem- 
ming from  the  master  Cadkey  directory 
you  name  and  create,  then  prompts  you  to 
insert  each  of  the  Cadkey  disks  in  turn  and 
transfers  the  required  files.  The  program 
does  not  tinker  with  your  CONFIG . SYS  or 
AUTOEXEC.BAT  files. 

Once  Cadkey  is  installed,  you  can  be- 
gin working  with  the  program  immediate- 
ly. By  using  the  default  configuration  pa- 
rameters, or  by  running  a menu-driven 
configuration  utility  named  CONFIG  from 
the  IX)S  command  line  you  are  able  to  al- 
ter the  defaults.  CONFIG  closely  resem- 
bles AutoCAD's  internal  configuration 
utility  and  may  be  tun  at  any  time  to  update 
hardware  and  software  setups. 

Cadkey  usesahardware  key , or  dongle , 
that  attaches  to  your  machine’s  parallel 
port  to  ensure  that  only  one  copy  of  the 
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The  386-based  personal  com- 
puters offer  the  individual  raw  power. 

But,  in  most  corporations,  the 
real  work  is  done  by  many  people,  all 
trying  to  work  together.  Computers 
should  aid  this  process,  by  giving  indi- 
viduals the  personal 
power  they  need,  and 
by  helping  groups  of 
people  work  together 
productively. 

Different  groups 
need  to  share  and 
work  with  the  same 
information,  even 
though  they  may  be 
using  different  com- 
puters, or  their  data 
is  kept  on  remote 
mainframes. 

Personal  386s  fall  short  of  meeting 
these  needs.  Because  they  use  under- 
powered and  primitive  operating 
systems. 

So  they  can’t  handle  the  really 
demanding  applications.  And  they  only 
talk  to  themselves,  with  some  difficulty, 
rather  than  to  all  of  your  computers. 

That’s  why  we’re  introducing  the 
corporate  386.  The  Sun386rworksta- 
tion.  It  has  the  same  high-performance 
Intel*  80386  chip  as  the  PCs. 

But  not  their  personal  limitations. 

Because  it  mns  Sun’s  open,  dis- 
tributed computing  environment,  built 
around  the  UNDCoperating  system. 

So,  you  have  transparent  access 
to  every  computer  in  your  company. 
No  matter  which  vendor’s  name  is  on 
the  box. 

Unlike  the  PCs,  the  Sun386/  lets 
you  take  full  advantage  of  the  thou- 
sands of  powerful  applications  designed 
around  the  UNIX  operating  system. 
But  it  also  lets  you  mn  all  of  the  PC 


DOS  applications  that  millions  of  users 
have  developed  so  much  expertise  in. 

And  with  its  5 -MIPS  power, 
UNIX  and  DOS  applications  can 
mn  simultaneously  and  at  full  speed. 
But  with  all  this  power  and 


sophistication,  isn’t  a Sun386/  harder 
to  use  than  a PC? 

Not  at  all.  In  fact,  it’s  easier. 

Because  we’ve  given  it  a friendly, 
icon-oriented  user  interface  with  an 
integrated  help  facility.  And  a file 
organizer,  to  easily  find,  open,  and  keep 
track  of  files  all  over  the  network. 

There’s  even  an  automated  net- 
work administratoi;  that  lets  you  person- 
ally install  the  Sun[386/  in  minutes. 
Instead  of  hours. 

So  look  to  Sun  for  total  network- 
ing solutions  that  help  pull  a company 
together. 

If  you’d  like  to  know  more,  call 
1-800-223-6736.  In  CA 1-800-322-6736. 
And  we’ll  show  you  the  difference 
between  a personal  machine. 

And  the  right  corporate  choice. 


The  Network  Is  The  Computer™ 


In  real-world  corporate  applications,  PC  users  need  access  to  a large  varien^  of  computing  resources.  So  the  Sun386i 
runs  Sun's  open  distribute  computing  environment,  built  around  the  UfllX*  operating  system.  iVhich  lets  it 
become  part  of  a powerful  open  network  that  can  include  every  computer  in  your  company. 
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Cadkey  filleted  and  irimmed  betneen  the  arcs  of  the  gear  drawing  easily.  You  can  bypass  the  main 
menu,  displayed  on  the  left,  with  keyboard  commands. 


The  color-selection  window  displayed  alongside  the  test floor  plan  is  an  example  of  Cadkey’ s 
excellent  menu  system.  You  could  pan  across  a screen  like  this  by  specifying  a particular  point  as 
the  center  of  the  next  view. 


software  can  be  running  at  a time.  Dongles 
are  perhaps  the  least  offensive  form  of 
copy  protection,  since  you  can  share  the 
software  among  machines  without  being 
subjected  to  lengthy  install/uninstall  pro- 
cedures and  you  can  freely  back  up  the 
disks.  You’re  not  deprived  of  a parallel 
port  because  the  printer  interface  cable  that 
you  normally  attach  plugs  directly  into  the 
back  of  the  dongle. 

USER  INTERFACE  The  Cadkey  screen 
is  divided  into  four  regions:  the  drawing 
window,  menu  options  window,  status 
window,  and  cursor  tracking  window.  The 
status  window  displays  the  current  values 
of  22  system  control  parameters  such  as 
the  view  number,  snap  setting,  and  draw- 
ing color.  One  of  the  beauties  of  the 
Cadkey  user  interface  is  that  any  one  of 
these  parameters  may  be  changed  simply 
by  clicking  on  its  name  in  the  status  win- 
dow, even  in  the  midst  of  executing  anoth- 
er command.  Having  control  variables 
consolidated  into  a single  workspace  is 
more  efficient  than  having  them  dispersed 
among  branches  of  a menu  tree. 

The  backbone  of  Cadkey  is  a tree-struc- 
tured menu  system  similar  to  AutoCAD’s 
in  style  but  organized  in  an  intuitive  fash- 
ion that  lets  you  sit  down  with  the  product 
for  the  first  time  and  explore  many  of  its 
features  without  opening  the  manual.  The 
root  menu  offers  the  options  Create,  Edit, 
Detail,  X-Form,  Files,  Display,  Control, 
Delete,  and  Exit,  in  addition  to  Back-up 
and  Escape,  which  are  present  on  every 
menu  to  let  you  regress  one  level  or  auto- 
matically return  to  the  rtxit  menu,  respec- 
tively. Entities  are  created  and  altered  us- 
ing subfunctions  under  the  Create  and  Edit 
menus.  The  Detail  menu  offers  options  for 
adding  and  manipulating  dimensions  and 
text  and  cross-hatching  enclosed  regions. 

X-Form  provides  access  to  a powerful 
set  of  functions  for  moving,  scaling,  rotat- 
ing, mirroring,  and  copying  entities  or 
groups  of  entities.  With  them  you  can  cre- 
ate radial  arrays  of  objects  or  approximate 
a surface  of  revolution  by  rotating  a planar 
image  around  a 3-D  axis  and  leaving 
joined  copies  at  finite  intervals.  File  func- 
tions are  tucked  away  under  the  Files 
menu,  while  Display  offers  commands  to 
zoom,  pan,  change  levels,  redraw  the  dis- 
play. and  define  grids.  Delete  was  placed 
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Bitstream 


Fontware 


Hontware  for 
word  processing. 
It  won’t  make  you 
a great  writer. 

But  you’ll  have 
a face  like  one. 


Bitstreom  Fontwore  now  works  with 
popular  word  processors.  Including 
WordPerfect  5.0,  Microsoft  Word  4.0, 
and  Lotus  Manuscript  2.0.  So  no  matter 
what  kind  of  writing  you  do,  you  can 
print  it  with  the  kind  of  typefaces  people 
remember. 

They're  the  same  revolutionory 
typefonts  now  changing  the  face  of  MS- 
DOS  desktop  publishing.  Which  means 
you'll  be  chonging  the  faces  on  your 
letters,  reports  and  proposals  with  the 
finest  professional  typefoces  onywhere. 
Dozens  of  faces  that 
look  better  ond  read 
easier.  That  convey 
your  thoughts  ond 
your  image  more 
clearly.  And  that  re- 
produce perfectly,  in 


nearly  any  size,  on 

virtuolly  any  Hewlett  Packard,  compati- 
ble or  PostScript  PDL  laser  printer. 

See  your  dealer 
today.  Or  call  us  at 
1-800-522-3668 
(617-497-7512  in 
Massachusetts).  Get 
the  simple  facts 
about  choosing  ond 
using  Fontware  to 
print  everything  you  write.  Because  if 
you  wont  them  to  remember  your 
words,  it  helps  to  have  o face  they  can't 
forget. 
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Beautifully 

Simply 

Simple 

Beautiful 

Consider  this:  How  many  Pixie  menu 
selections  does  it  take  to  create  a complete 
bar  chart  - with  annotation,  axes,  title,  and 
legend?  Justo/ie. 

How  many  menu 
selections  are  needed 
to  change  the  bar 
values?  Add  to  the 
title?  Change  the 
axis  scaling?  Add 
more  bars?  Would 
you  believe...  none. 

Zenographics  introduces  Pixie,  a 
new  charting  and  drawing  program 
with  the  simplest,  most  obvious  user 
interface  yet  devised  for  presentation 
graphics. 

In  technical  terms,  it’s  called  direct 
manipulation.  To  you,  it  means  instant 
learning  - and  because  it’s  so  visual. 

Pixie  is  one  program  you’ll  never  forget  how  to  use. 

Based  on  Microsoft*  Windows,  we  think  Pixie  is  the  best 
example  yet,  in  any  software  category,  of  the  power  of  the 
graphical  user  interface. 


Deep  down,  you  know  why  you  invest  in 
graphics:  you  want  to  look  good.  You  want 
to  impress,  to  entertain,  to  inform,  to  sell. 

Pixie  can  make  you  look  good.  Just 
because  it’s  simple  doesn’t  mean  it 
isn’t  beautiful  - great  color,  shaded 
backgrounds,  clean  typefaces,  drop 
shadows,  3-D  effects,  and  more. 

Take  a look  at  the  slide  on 
the  left.  Does  it  look  like  it 
could  be  created  by  a 
graphics  amateur?  In  10 
minutes?  With  a $195 
graphics  package? 
Thousands  of  Pixie  users 
are  making  this  very 
image:  it’s  Lesson  3 Oust 
six  pages)  in  the  Pixie 
manual! 

Pixie  is  Zenographics’ 
newest  winner.  It  connects 
beautifully  with  our  flagship  product  Mirage  — the  PC- 
based  tool  of  choice  for  graphics  professionals.  Through 
Mirage,  Pixie  gains  access  to  the  best  and  most  complete 
output  device  drivers,  and  to  the  artistic  expertise  of 
thousands  of  Mirage  power-users  worldwide. 
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Their  form 


For  dealer  locations  or 
product  information,  call 

(800)  FON-PIXIE 

(800)  366-7494 
For  credit  card  orders,  call 

(800)  222-9409 
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at  the  root  menu  level  for  quick  access. 
And  the  Control  menu  option  offers  a 
smorgasbord  of  functions  for  entity  verifi- 
cation, plotting,  printing,  and  altering  sys- 
tem variables  if  you  don’t  care  to  go  to  the 
status  window  directly. 

There  is  no  command  line  for  keyboard 
entry,  but  menu  options  may  be  selected 
using  the  function  keys.  In  addition, 
Cadkey  offers  a set  of  Immediate  Mode 
commands  for  keyboard  shortcuts.  Alt-A, 
for  example,  rescales  displayed  entities  to 
fit  the  drawing  window  exactly,  while 
Ctrl-F  files  the  current  part  to  disk  without 
disrupting  the  current  process.  In  all,  3S 
keystroke  combinations  let  you  bypass 
Cadkey's  menus  and  go  straight  to  the 
functions  you  want. 

I found  that  1 could  consistently  draw 
faster  with  Cadkey  than  with  any  other  PC 
package  I've  used,  thanks  to  the  human 
engineering  aspects  of  its  design.  You’re 
automatically  presented  with  an  object 
snap  menu  and  given  the  chance  to  change 
the  way  points  are  identified  each  time  a 
new  set  of  points  is  to  be  selected,  and  the 
menu  remains  displayed  until  you’ve  fin- 
ished the  operation.  Cadkey  does  every- 
thing possible  to  save  you  keystrokes  and 
pointer  movements . 

TEST  DRAWINGS  Cadkey  passed  the 
gear-drawing  test  with  flying  colors.  To 
constmct  the  gear,  1 created  a point  to 
serve  as  the  center  of  the  gear,  drew  a 
three-point  arc  representing  one-half  of  a 
gear  tooth,  mirrored  it,  and  connected  the 
tooth  fragments  with  a line  representing 
the  top  of  the  tooth.  I then  Joined  an  arc 
representing  the  inside  circumference  of 
the  gear  to  one  side  of  the  completed  tooth 
and  duplicated  the  result  in  a radial  array. 
Cadkey  had  no  trouble  filleting  and  trim- 
ming between  arcs,  even  when  I required  it 
to  extend  one  arc  to  meet  the  fillet. 

Dimensioning  is  fast  and  flexible. 
Cadkey  lets  you  specify  where  dimension 
text  is  to  be  placed,  even  when  applying  a 
dimension  to  a radius  or  diameter,  and  ad- 
justs its  leader  lines  accordingly.  Changing 
dimensioning  parameters  such  as  text 
height  requires  nothing  more  than  a quick 
trip  to  the  status  window. 

Cadkey  provides  a counterpart  to 
AutoCAD's  versatile  Scale  command  to 
resize  a collection  of  entities,  given  a com- 


mon base  point  as  reference,  but  does  not 
offer  associative  dimensioning.  Cadkey 
successfully  increased  the  size  of  the  gear 
by  the  1.25  Scale  factor  1 tested  it  with. 
Without  associativity,  1 had  to 
redimension  manually. 

For  the  sake  of  sound  drafting  practice 
and  exercising  the  CADD  package,  1 
placed  geometry  on  one  level,  dimensions 
on  another,  and  text  on  a third.  Cadkey  will 
handle  up  to  255  levels  and  permits  entity 
selections  to  be  made  by  level  when  de- 
sired. 

The  architectural  drawing  posed  few 
problems.  To  begin  the  floor  plan,  1 set  the 
drawing  cursor  to  snap  at  1-foot  incre- 
ments and  roughed  in  the  walls.  Lines  are 
easily  trimmed  at  their  intersections  with 

■ Unlike  many  CADD 
packages,  Cadkey  lets 
you  construct  a single 
3-D  model  and  derive 
several  views  from  it. 


little  or  no  reconstruction  required.  With 
the  outline  laid  in,  1 refined  the  snap  grid 
and  selectively  zoomed  in  on  areas  requir- 
ing detail  work  to  apply  the  finishing 
touches.  Cadkey  lets  you  pan  across  a 
drawing  by  selecting  the  point  that  is  to  be 
at  the  center  of  the  new  view,  a fast  method 
that  should  be  incorporated  into  all  draw- 
ing packages. 

3-D  DESIGN  Where  Cadkey  stands  out 
from  the  rest  of  the  field  is  in  the  area  of 
3-D  modeling.  Unlike  many  CADD  pack- 
ages that  require  you  to  generate  individual 
views  of  a part  separately,  Cadkey  lets  you 
construct  a single  3-D  tiradel  and  derive 
views  from  it.  Eight  views — front,  back, 
top,  bottom,  left,  right,  isometric,  and  ax- 
onometric — are  predefined,  and  more  may 
be  defined  by  the  user.  In  addition,  all 
Cadkey  entities,  including  splines,  are  in- 
herently three-dimensional. 

I could,  alternatively,  have  generated 


my  gear  drawing  by  modeling  it  in  three 
dimensions,  then  picking  the  two  2-D 
views  from  the  model.  Cadkey  offers  a 
powerful  Section  function  to  section  col- 
lected entities  at  a specified  cutting  plane. 

Even  Cadkey  isn’t  perfect,  however. 
Still  lacking  is  the  ability  to  generate  a 
curve  defined  by  the  intersection  of  two 
3-D  surfaces.  Without  a prohibitive 
amount  of  manual  manipulation  or  a sepa- 
rate CADL  program,  Cadkey  can’t  handle 
a part  like  the  one  assigned  to  PC  Maga- 
zine reviewers  to  test  3-D  drafting  capabili- 
ties, because  the  drawing  includes  a pair  of 
complex  intersecting  surfaces.  To  its  cred- 
it, Cadkey  was  perfectly  capable  of  creat- 
ing at  least  a mesh  representation  of  the 
surfaces,  while  AutoCAD  could  not  do  so 
without  help  from  an  external  utility. 

Cadkey  permits  only  one  view  of  a 
model  to  be  displayed  at  a time.  Extracting 
independent  views  from  a wireframe  mod- 
el and  pasting  them  onto  a common  draw- 
ing surface  requires  the  intermediate  step 
of  creating  patterns  depicting  the  views. 
The  package  would  benefit  from  a stream- 
lined method  of  selecting  and  combining 
views. 

Cadkey's  Solids  Synthesis  program  re- 
moves hidden  lines  from  wirefrante  mod- 
els. Solids  Synthesis  is  to  Cadkey  what 
AutoShade  is  to  AutoCAD,  a postprocessor 
that  produces  shaded  color  renderings 
from  wireframe  models.  Solids  Synthesis 
is  more  ambitious  than  AutoShade  in  that  it 
computes  mass  and  inertia  properties  and 
attempts  to  interpret  your  wireframe  ge- 
ometry for  implied  surfaces , rather  than  re- 
quiring you  to  specify  where  surfaces  lie.  1 
used  it  to  shade  a handful  of  sample  parts 
and  quickly  found  that  output  as  sophisti- 
cated as  this  doesn’t  come  without  a price: 
it  took  time  to  learn,  errors  were  difficult  to 
diagnose,  and  the  user  interface  didn’t 
measure  up  to  the  Cadkey  standard,  but  the 
results  were  impressive. 

OTHER  FEATURES  Also  included 
with  Cadkey  is  an  IGES  translator  for  the 
exchange  of  2-D  and  3-D  product  defini- 
tion data  between  Cadkey  and  other 
CADD  systems.  The  ability  to  read  and 
write  DXF  files  is  supported  without  any 
add-on  modules,  but  Cadkey  failed  two 
tests  of  its  ability  to  handle  DXF  files.  One 
of  the  drawings  Cadkey  could  not  import 
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coTTECtly  was  a DXF  file  it  had  written  it- 
self. The  basic  geometry  remained  intact, 
but  dimensions  and  hatch  patterns  were 
missing  altogether;  colors  were  disregard- 
ed; and  selected  fillets  were  converted  to 
full  circles. 

The  latest  update  to  Cadkey,  unavail- 
able at  review  time,  features  an  enhanced 
user  interface  with  optional  icon  use  and 
editing  capabilities  across  multiple  win- 
dows. Also  included  is  full  3-D  associative 
dimensioning,  an  on-line  text  editor,  and  a 
variety  of  masking  options.  An  upgraded, 
optional  version  of  Solids  Synthesis  will  let 
users  create  an  object  as  a wireframe  and 
then  use  it  as  a solid,  or  vice  versa. 

A variety  of  learning  aids  are  available, 
including  an  optional  Teach  facility  that 
endows  Cadkey  with  on-line  help  and  tuto- 
rials. Cadkey  in  general,  is  a pleasure  to 
work  with.  Over  40,000  users  will  attest 
that,  unlike  many  of  the  low-end  CADD 
packages  for  the  PC,  which  are  full  of  un- 
pleasant surprises,  Cadkey's  commands 
and  features  work  as  advertised  and  let  you 
work  the  way  you  think,  not  the  way 
Cadkey  wants  you  to  think.  As  this  product 
matures,  look  for  it  to  be  counted  among 
the  cream  of  the  crop  in  PC-based  CADD 
contenders. — ^Jeff  Prosise 

CADmax  3D 

Vector  Automation’s  CADmax  3D  is  a 
three-dimensional  wireframe  mechanical 
design  and  drafting  package  that  runs  on 
286-  and  386-based  machines  under  EX3S 
using  protected  mode.  It  has  a complete 
2-D  mechanical  design  and  drafting  pack- 
age within  it  that  is  transparently  integrated 
so  that  the  2-D  and  3-D  modes  can  operate 
simultaneously  with  the  same  drawing. 
CADmax  is  targeted  at  mechanical  design- 
ers, not  architects,  and  it  is  important  to 
note  that  Vector  Automation  sees  its  com- 
petition as  Anvil-SOOOpc , Cadkey,  and 
Personal  Designer — not  AutoCAD, 
CADvance,  or  Arris, 

CADmax  is  a full  (and  optimized)  ver- 
sion of  the  turnkey  systems  that  Vector 
Automation  still  sells  for  VAX  systems 
under  VMS,  and  it  is  very  powerful.  In 
bringing  the  program  to  DOS,  the  devel- 
opers have  managed  to  squeeze  every  last 
drop  of  power  out  of  the  host  systems  with 
two  tactics;  First,  by  using  the  protected 


CADmax  is  able  to  construct  3-D  images  and  rotate  them  ( the  blurred  edges  of  the  object  indicate 
the  rotation).  One  of  the  three  pages  of  CADmax 'r  main  menu  displays  at  the  top  of  the  screen. 


CADmax  easily  turns  the  2-D  test  model  into  a 3-D  object.  The  Levels  Menu  (left)  helps  you  keep 
track  of  the  object's  specifications. 


COp>-: 
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ultimate  Power.  Ultimate  Confidence 
Ultimate  Freedom. 


Experience  20  MHz 
386 Power,  AST  S^e 

The  sky's  the  limit.  That's  how  you 
might  describe  the  power-packed 
capabilities  of  the  AST  Premium"y386 
. . . and  how  far  we'll  go  to  pro- 
vide outstanding  products,  service 
and  support. 

Only  the  20  MHz,  Premium/386, 
with  its  advanced  bus  technology 
(SMARTslot™)  and  uncompromising 
compatibility,  eliminates  the  traditional 
restrictions  placed  on  an  Ar®'s  per- 
formance and  speed  while  providing 
future  upgradeability 

You  also  get  the  comfort  that  comes 
from  choosing  a company  with  a 
solid  worldwide  reputation  for  reliable. 


high-quality  technology. 

So  while  others  are  caught  up  in 
compatibility  and  support  problems, 
you're  completely  ftee  to  enjoy  the 
highest  AT-compatible  '386  system 
performance  available  today. . . and 
take  advantage  of  performance- 
oriented  upgrades  in  the  future  using 
SMARTslot  architecture. 

And  because  of  our  many  years  of 
working  with  key  leaders  in  the 
industry  we're  able  to  maximize  the 
capabilities  of  the  most  advanced 
operating  systems  and  application 
software  available,  including  MS® 
OS/2  from  AST,  IBM®'s  OS/2,™  UNIX,™ 
Windows™  386  and  MS-DOS® 

For  mote  information  call 
(714)  863-0181  and  ask  for  operator 
AA8,  or  fill  out  the  coupon  below. 


rd  Please  send  me  more  information.  I 

I D Please  have  an  ACT  representative  call  me.  | 


Address— 
Cify 


^Zip- 


AST  Research,  Inc.,  2121  Alton  Avt.  Irvtne,CA  92714- 
4992  Attn.  M.C.  PC  8/88 


J 


AST  aarkcM  pntdmcta  ixBrMivMr— te  Emtopt  ami  tke  MMdir  EM  caft 
44  I S4a  4350;  la  (fee  Ar  Earn  taB:  SU 1 717223;  to  Camaia  call-  4M  Ut 
7514.  AST  laui  ASTlofp  npOmdiaul  AST  Prrmium  and  SMAKTiiottradimtLiiis 
AST  AseorcA  far.  fBM  ami  AT  nguteni  ami  06/2  Imietaarti  lalrmahtmal 
BusIntB  Madumes  Carp  MS-DOS  ami  MS  ttpsleiti ami  Wmioms  Irairmtrt 
Miamaft  Carp.  UNIX  tTuiamaHi  AlhT  BH  Laiorakmies  CopyngfaC  1988 
AST  ReseatrK  lae.  AO  rigUs  Kurted  Sttttn  display  eourtay  WrtaCAD. 


RCSCRRCH  INC. 

Tlnies  Have  Changsd. 
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FILE 


CADmax  3D, 

Version  3. ! 1 
Veclor  Automaiion  Inc. 
5100  Falls  Rd. 

Village  of  Cross  Keys 
Baltimore,  MD  21210 
(301)4.^34200 
List  Price:  $3,950  (in- 
cludes on-site  dealer  installation ):  TrueSurf. 
$800;  2-D  Sheet  Metal  Unfolding.  $ 1 ,000; 
CADMAX  ICES,  $1 .000;  MoldMate. 
$2,000;  Manufacturing  Interfaces.  $1  .(MX). 
Requires:  286.  386.  or  compatible;  2.5MB 
RAM  (286  machines  require  hardware  EMS- 
type  memory):  DOS  3.0t>r  later;  math 
copnxesH>r;  nmusc  or  digitizing  tablet, 
in  Short:  CADmax  3D  is  a three-dimension- 
al wireframe  mechanical  d'sign  and  drafting 
package  pi>rted  from  VAX-ba.scd  systems.  It 
runs  on  286-  and  386-based  machines  under 
IX)S  using  the  pnrtected  mode  arnl  is  target- 
ed at  mechanical  designers.  Gtxxl  competi- 
tion \\yr  Am  il-SOOOpc.  Cadkey.  and 
Computervision's  Personal  Designer.  Copy 
pnMected, 

CiRCl-E6860NR£AD£RSER^'lCCCAnD 


mode  of  the  286/386  chips,  there  is  no 
640K  limit  under  which  to  run  the  pro- 
gram. You  have  the  ability  to  use  special 
memory  management  to  get  very  large 
drawings  in  RAM  space.  Operation  is 
therefore  speedier,  and  an  included  DOS 
shell  program  will  free  upwards  of  1 20K  to 
1 80K  of  RAM  for  other  uses  while  within 
the  program. 

Second,  CADmax  makes  excellent  use 
of  the  multiple  planes  of  the  graphics 
boards  it  supports.  On  an  eight-plane 
board  with  CGA  (normally  256  colors), 
CADmax  uses  four  planes  for  the  drawing 
(16  colors),  one  plane  for  the  cursor,  one 
plane  for  dragging,  one  plane  for  high- 
lighting (so  that  it  appears  in  front/on  top  of 
everything  else),  and  one  plane  for  grids 
(so  that  it  appears  behind/undemeath  the 
rest  of  the  drawing).  This  allows  freedom 
of  cursor  movement  and  text  display  inde- 
pendent of  what  is  happening  in  the  draw- 
ing area. 


USER  INTERFACE  CADmax  is  a 
heads-up-type  CAD  system:  it  is  designed 
so  that  the  operator  does  not  need  to  take 
his  eyes  off  the  screen.  Having  a tablet  is 


not  any  advantage  with  CADmax  unless 
you  actually  want  to  digitize  something, 
but  if  you  want  to  use  a mouse,  get  a high- 
resolution  model.  The  screen  is  divided 
into  six  discreet  areas:  primary  menus 
across  the  top,  message  and  status  areas 
across  the  bottom,  secondary  menus  and 
symbol  selection  areas  on  the  left  side, 
with  the  remainder  of  the  screen,  about  70 
percent,  left  for  the  drawing  area. 

Picking  a box  in  the  primary  area  will 
either  activate  a specific  secondary  menu 
area  or  switch  (page)  over  to  a different  set 
of  primary  commands.  The  menus  as  sup- 
plied come  with  three  2-D  and  one  3-D 
menu  pages.  The  secondary  menu  area, 
the  Detail  Menu,  provides  you  with  all  the 
subcommands  and  parameters  pertinent  to 
that  command,  sometimes  with  many  al- 
ternative preset  selections  available. 

The  procedure  for  performing  editing- 
and  manipulation-type  functions  is  differ- 
ent from  that  of  most  other  CADD  sys- 
tems, though  not  necessarily  better  or 
worse;  and  is  not  unlike  Reverse  Polish 
Notation  used  by  Hewlett-Packard’s  cal- 
culators. With  most  other  CADD  pack- 
ages, you  pick  a function  and  then  pick 
what  you  want  it  to  work  on.  With 
CADvance,  for  example,  you  select 
Move,  then  choose  objects,  and  then 
choose  the  “from"  and  “to"  points.  With 
CADmax,  first  you  select  the  objects  you 
want  affected,  then  select  what  you  want  to 
happen  to  them.  The  Select  command 
chooses  the  object,  the  Transform  menu 
gives  you  the  available  Functions,  and 
then  you  give  the  parameters. 

After  a while,  this  system  becomes 
quite  natural,  with  a feeling  of  a 
“modellessness”  to  it.  The  only  functions 
that  are  transparent  are  Window,  a display 
function  that  has  Pan,  Zoom,  and  other 
conunands  within  it,  and  Snap,  which  has 
everything  in  it  but  the  kitchen  sink  and 
quadrant  snap.  These  commaivls  become 
transparent  when  you  exit  them  by  touch- 
ing the  status  display,  which  then  drops 
you  back  into  whatever  else  you  are  doing. 

The  status  area  has  an  oudine  of  the 
world  boundaries  (as  currenUy  defined) 
with  a box  within  it  indicating  what  the  dis- 
play window  contains  within  the  world — 
sort  of  like  a key  plan  you  might  find  in  a 
large  office  project’s  set  of  drawings. 

You  may  choose  to  place  symbols  in 


the  symbol  selection  area  so  that  you  can 
select  them  graphically  and  place  them 
within  a drawing. 

MULTIPLE  ADVANTAGES  CAD- 
max's  dynamic  3-D  manipulation  really 
sets  it  apart  from  other  programs,  and  the 
entire  program  is  relatively  easy  to  learn, 
especidly  when  compared  with  other  3-D 
systems. 

CADmax  is  also  notable  for  the  com- 
pleteness of  its  function's.  While  it  may  not 
have  everything  in  the  book,  what  it  does 
have  is  fully  implemented.  For  example, 
while  bezier  curves  are  not  supported,  cu- 
bic splines  are,  with  parameters  such  as 
tightness  of  fit,  force  to  angle  at  a particu- 
lar point,  and  an  essentially  unlimited 
number  of  points  per  spline  {AutoCAD  al- 
lows only  ten).  These  are  true  splines;  they 
do  not  consist  of  line  segments. 

The  polar  grid  function  is  excellent  as 
well.  Set  the  grid  to  a 3()-degree  angle  with 
integral  radial  steps  and  lock  it  to  the 
cursor,  and  you  have  an  instant  isometric 
machine.  One  other  thing  you’ll  notice:  the 
fact  that  the  system  repaints  the  screen  dur- 
ing commands  helps  speed  design  flow. 

Orthographic  projections  are  extremely 
easy  to  set  up  because  they  are  inherent  in 
the  system,  and  dimensioning  is  fully  asso- 
ciative. You  create  dimensions  in  2-D 
mode  and  attach  them  to  3-D  objects. 
There  is  a full  selection  of  dimension  types 
and  parameters. 

CADmax  contains  ten  predefined  ar- 
rowheads (the  ones  from  IGES),  but  there 
are  no  user-definable  arrows.  There  are 
also  no  symbols  for  tolerancing,  but 
CADmax  does  have  extensive  provisions 
for  tolerance  notation. 

CADmax  allows  you  to  have  multiple 
3-D  views  on  the  screen  at  the  same  time, 
and  all  are  updated  automatically.  You  can 
start  a line  in  one  view  and  select  a point  in 
another  view  if  it  is  easier  to  find  there. 

TRUESURF  Three-dimensional  prop- 
erties are  available  with  TrueSurf — an 
$800  surfacing  module  that  is  slated  to  ship 
at  the  end  of  the  summer.  TrueSurf  gives 
you  the  ability  to  develop  intersections  of 
surfaces,  to  use  automatic  and  dynamic 
hidden-line  viewing,  and  to  create  surfaces 
of  revolution.  It  will  not  handle  Boolean 
geometry  of  subtracted  solids  directly  (for 
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27^3  W)rds  From 
Our  En^eers 

To  m.. 


“We’ve  been  hard  at  work 
on  major  enhancements  to 
our  3-D  design  package.  We 
were  so  excited  about  these 
tools,  we  couldn’t  Nvait  to  tell 
you  about  them  ourselves. 
These  are  the  new  features 
you’ll  find  in  CADKEY  3™ 
(Version  3.5): 

• “Construction  planes  for 
increased  flexibility  in  3-D 
construction. 

• “Multiple  viewporting  for 
speed  in  entity  selection  and 
enhanced  visualization. 

• “Associative  dimensioning 
to  automatically  update 
dimensions  when  geometry 
is  changed. 

• “Enhanced  masking  to 
allow  entity  selection  by 
graphics  attributes. 

• “Increased  geometric 
curve  functionality  including 
elipses,  hyperbolas,  parabo- 
las with  tangent,  normal  and 
intersection  support. 

• “Significant  dimensioning 
enhancements,  including  an 


on-line  text  editor. 

• “CADL'“  (CADKEY  Ad- 
vanced Design  Language) 
additions  including  a com- 
piler for  speed  increases  of 
up  to  4 to  1. 

• “More  graphics  features 
such  as  pull-down  menus, 
dynamic  view  creation  and 
icons. 

• “Increased  support  for 
many  new  graphics  cards, 
including  a graphics-com- 
patibility Idt  so  you  can 
write  your  own  CADKEY 
drivers. 

“And  coinciding  with 
the  release  of  CADKEY  3 
(Version  3.5)  wiU  be 
CADKEY  SOLIDS™  This 
unique  solids  modeling 
engine,  which  converts 
wireframe  models  to  solids, 
has  Boolean  operations,  in- 
creased shading  capabilities 
and  an  object-oriented  data- 
base, in  addition  to  its  cur- 
rent shading,  hidden  line 
removal  and  mass  property 


calculation  capabilities. 

“And  our  new  enhanced 
ICES  bi-directional  tran.sla- 
tor  supports  all  of  the  new 
CADKEY  3 features  and  is 
considered  an  industry 
standard. 

“We  think  CADKEY  3 is 
the  best  PC-CADD  package 
there  is  because  we’ve  spent 
our  time  listening  to  you. 

“We  were  3-D  from  day 
one  (January,  1985)— because 
we  realized  its  importance 
in  real-world  design.  Having 
3-D  now  isn’t  news.  But 
having  3-D  credibility  in 
the  demanding  engineering 
industry  is! 

“So  don’t  be  surprised 
if  you  see  our  lights  burning 
late  at  night.  Making  3-D 
easy  is  hard  work! 

‘There  you  have  it!  Any 
questions?  Talk  to  one  of 
us.  We’ll  be  glad  to  tell  you 
more  . . . engineer— to— 
engineer!” 


CADKEY  INC:.  Coiiyrtiilil  IMH. 
CADKEY  INC.  all  rights  rmrx-ed. 


CADKEY  3 DESIGN  TEAM 


And  Now  The  Remaining  27,000  Words... 

If  a picture  is  worth  1,(X)0  words— then  in  3-D  they’re  worth  3,000! 

Announcing  the  new  CADKEY  3! 


Multiple  Viewports 


Icon-Assisted  Menus 


Unlimited  Construction  Planes 


Associative  Dimensioning 


Pull-Down  Menus 


Precision  Machining  Links 


Mass  Properties/Shading 


Boolean  Operations  and  Solids 


Graphics  Driver  Tool  Kit 


• “CADKEY  3 was  ranked  • Nov\’  included  with  CAD-  • 4(),0(X)  systems  in  place 

the  #1  (“()\erall  evaluation”)  KEY  3:  our  Basic  ICES  trans-  worldwide. 

3-D  PC-CADD  system  by  Na-  lator,  SOLIDS  SYNTHESIS?  a • Over  170  links  to  manufac- 

tional  Software  Testing  Labo-  DNE^**  toCADL™  bi-directional  luring  and  analysis  systems, 

ratories  (Software  Digest.  translator  and  a set  of  CADL  • International  Dealer  and 

May  1988).”  utilities  programs.  Support  Network.  Seven 
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"We'd  like  y»u  to  have  more  information  about  our  product  line.” 
"Return  the  coupcm  to  C.APKEV  l\C.  27  Hartford  Turnpilce.  Vernon, 
(JT  OfiOfib,  see  tlie  C.AOKEY  dealer  nearest  vou  or  call  (20.3)  6-17-0220. 
F.\X:(203)W6-7120.  ' 

=CAPKEVIMC 


YES! 

Name 


I'd  like  mure  information  about  C.ADKEY. 


I Title  

(hnnpany  Name 
I Address  


If 


City  S 

Phone  Ext  — 

Do  you  currently  use  CADKEY';' 
Q yes  Q]  no 

If  n<»,  wbat  software  do  you  use'r* 


My  com))any's  main  business  is; 


My  current  need  for  a CADD  system  is: 
□ Immediate  Q 6mos-lyear 


Zip 


Q Not  for  over  1 year 


■ HIGH-END  CADD 


example,  “subtract  this  cylinder  from  that 
surface  and  give  me  the  resulting  surface 
with  the  proper  hole  in  it").  You  will  need 
a solids  package  for  that. 

CADmax's  user  programming  has  im- 
pressive capabilities,  but  it  isn't  simple  to 
master.  The  macro  language  is  intended  to 
be  used  by  operators,  the  programming 
language,  CPF,  by  the  system  manager  or 
programmers/third-party  developers.  CPF 
(CADmax  Programming  Facility)  is  an  in- 
terface tool  set  that  allows  you  to  program 
for  CADmax  with  any  Microsoft  family 
language,  such  as  C,  Pascal.  FORTRAN, 
and  assembler.  You  supply  the  compiler, 
and  CPF  provides  you  with  the  commands 
to  access  the  database.  You  can  access  the 
database  only  through  the  command  struc- 
ture. This  is  to  prevent  corruption  of  the 
databa.se  itself. 

WISH  LIST  Even  with  all  these  fea- 
tures, there  are  a few  things  that  future  ver- 
sions of  CADmax  should  contain.  They  in- 
clude an  on-line  help  facility,  algebraic 
coordinate  entry,  windowing  with  entity 
masking,  a library  of  public  domain  menus 
and  macro  routines  that’s  accessible  with- 
out a modem,  more  and  better  “parentheti- 
cal" or  Interrupt  conunand  functions,  and 
more  userdefinables  like  text  fonts,  arrow- 
heads, line  types,  and  cro.s.s-hatching  pat- 
terns. The  program  also  needs  better  error 
handling  (it  has  no  undo  command)  and 
the  ability  to  cancel  out  of  a command  that 
is  taking  a very  long  lime.to  execute — or  at 
least  supply  a warning  that  the  execution 
might  take  a long  time. 

In  general.  CADmax's  documentation 
is  very  good.  All  of  it  professionally  pre- 
sented, ample  in  scope,  and  quite  useful. 
The  command  definition  section  is  dry, 
though,  and  could  be  illustrated  with  more 
examples.  The  manuals  are  indexed  well, 
and  all  1 ,6(X)  pages  come  in  an  S'/r-  by  1 1- 
inch  three-ring  binder. 

Even  without  the  features  that  I'd  sug- 
gest for  future  versions,  CADmax,  which 
sells  for  $3,950  (including  on-site  installa- 
tion), is  a powerful  program.  The  fact  that 
Vector  Automation  maintains  an  electron- 
ic bulletin  board  for  CADmax  tips  ((301) 
433-0508;  1,200;  8,  N.  I)  indicates  the 
popularity  and  success  of  the  program. 
Relative  to  other  packages  run  on  the  same 
platform,  CADmax's  memory-handling 


tricks  make  it  feel  quite  fast,  especially 
when  you’re  dealing  with  very  large  draw- 
ing sizes.  If  you’re  looking  for  3-D  image 
manipulation.  CADmax  3D  is  worth  a 
try. — W.  Bradley  Hollz 


CADvance 

CADvance  is  not  a new  CADD  package, 
although  its  current  owner,  Isicad,  was 
formed  only  a year  ago;  prior  to  that  the 
program  had  been  sold  by  the  more  widely 
known  CalComp.  The  latest  release  of 
CADvance  (Version  2.01)  is  fast,  easy  to 
use,  and  versatile.  Priced  at  $2,795,  the 
program  has  almost  all  of  the  features  re- 
quired for  architectural  and  mechanical 
drafting.  It  does  not  have  true  3-D  capabil- 
ities, and  there  are  a few  trivial  idiosyncra- 
sies. but  most  of  these  omissions  can  be 
solved  through  a macro  programming  lan- 
guage that  is  a pleasure  to  use. 

Like  Cadkey,  CADvance  comes  with  a 
hardware  security  device  that  attaches  to 
the  parallel  port.  The  manual  advises  that 
any  attached  peripheral  must  be  powered 
on  for  the  security  device  to  work  with 
CADvance.  This  device  was  not  transpar- 
ent to  other  applications,  including  DOS, 
when  my  HP  LaserJet  Series  11  was  in- 
stalled. The  device  managed  to  put  the 
printer  into  a mode  in  which  nothing 
would  print.  This  mode  could  not  be  reset 
until  the  security  device  was  completely 
removed. 


FACT 


FILE 


CADvance. 

Version  2.01 
Isicad  Inc- 

1920  Wesl  Corporale 
Way 

P.O.  Box  61022 
Anaheim.CA  92803 
(714)533-8910 


List  Price:  S2.795 

Requires:  286.  386.  or  compatible;  640K 
RAM;  DOS  2.0  or  later.  Mou.se  or  digitizing 
tablet  recomnwnded. 

In  Short:  Allhtnigh  CADwncc  dt^es  not  sup- 
port true  3-D  modeling,  it  is  last,  versatile, 
and  easy  to  use  as  a top-quality  2-D  package. 
Copy  pnKected. 
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MENU  STRUCTURE  The  menu  struc- 
ture is  two  levels  deep,  for  the  most  part, 
with  various  options  available  under  each 
command.  The  main-menu  options  are 
listed  on  the  right-hand  side  of  the  screen, 
and  the  options  on  the  menu  level  below 
appear  just  to  the  left  of  the  main  menu. 
Status  and  prompt  lines  appear  along  the 
bottom  of  the  screen,  and  a mouse  or  digi- 
tizing tablet  is  used  to  point  to  the  desired 
menu  option.  You  use  two  buttons  on  the 
mouse:  one  selects  the  command  and  the 
other  aborts  it  when  you  are  done. 

Besides  using  the  mouse  or  digitizing 
tablet  to  point  to  the  various  commands, 
you  can  use  the  keyboard  to  invoke  com- 
mands by  pressing  the  Slash  key  followed 
by  the  first  letter  of  the  command.  The 
function  keys  provide  an  easy  way  to  jump 
from  the  drawing  section  of  the  screen  to 
the  menu  or  status  line,  and  individual  sta- 
tus lines  can  also  be  changed  efficiently 
from  the  keyboard.  You  needn't  use  the 
keyboard  except  for  typing  filenames,  in 
fact,  you  need  learn  only  eight  keys  (plus 
the  cursor  keys)  to  make  efficient  use  of 
the  package.  A total  of  20  keys  are  defined 
for  special  purposes. 

CADvance  supports  nested  commands 
as  well.  The  Zoom.  Pan,  Grid,  View,  and 
macro  commands  can  all  be  executed  from 
within  the  other  commands.  For  example, 
one  end  of  a line  can  be  selected,  the  view 
panned,  and  then  the  other  end  placed.  The 
snap  setting  for  the  nested  commands  is  in- 
dependent of  the  underlying  cursor  snap, 
so  the  position  selected  for  a zoom  does  not 
have  to  be  on  a grid  just  because  the  line 
being  drawn  has  grid  snap  on. 

The  size  of  your  drawings,  as  well  as 
several  features  such  as  the  number  of  win- 
dows you  make,  are  limited  only  by  disk 
space  because  the  program  swaps  data  be- 
tween RAM  and  disk  as  required.  A help 
command,  available  from  the  main  menu, 
gives  brief  explanations  of  the  command 
names  but  does  not  give  technical  descrip- 
tions of  the  commands. 

The  structure  of  the  menus  makes  this 
program  feel  mote  natural  for  architectural 
drafting  than  mechanical  drafting.  The 
two-line  command  to  draw  walls  is  dis- 
played directly  below  the  Draw  Line  com- 
mand near  the  top  of  the  menu.  Construc- 
tion line  creation  is  buried  under  the  Draw 
Construction  command.  However,  once 
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The  CalComp 
Dra^^JigBoard 
DigiferFkri% 


Now  in  A,  B and  C sizes. 


mlitv.  Quick  menu  picking.  Also  high 
resolution  tracing  and  drawing  And  selective 
resolutions  of  up  to  1,016  lines  per  inch. 

2.  Features  users  want  most.  Sleek,  rugged, 
wedge  shape.  Convenient  built-in  stylus 
holder.  Adjustable  plane  positions.  Power  on 
indicator.  Removable  template  overlay  holder. 
Color  matched  to  most  PCs  and  workstations. 


3.  CalCompatibilitv.  Supports  over  50  major 
CAD  and  graphics  software  packages.  AutoCAD, 
VersaCAD,  Zenographics  Mirage,  and  Ventura 
Publisher.  Just  to  name  a few. 

4.  Built-in  reliability.  CalComp’s  advanced 
technology  reduces  the  number  of  electrical 
components. 

5.  Warranty  commitment.  We  back  our 
DrawingBoard  with  a special  five  year  war- 
ranty, too. 

With  Drawii^oard  you  get  a complete  digitiz- 
ing system,  including  your  choice  of  a 4 button 
cursor  and  pen  stylus.  Or  a 16  button  cursor 
instead.  Plus  power  supply  and  cable.  Combine 
all  this  with  a low  price.  And  there’s  only 
one  conclusion  you  can  draw'  on.  CalComp’s 
DrawingBoard  digitizers. 

Call  us  at  1-800-CALCOMP.  Or  w'rite  us  at 
CalComp,  P.Q  Box  3250,  Anaheim,  CA  92803. 


Wfedrawoi 

yoffimaginatm" 


V^'e  dra»  on  ycHir  iraaginai  ion  and  Draw  i ngBoard  are  t rademarks  of  CalComp  Inc. 
Mirage  and  Autumn  are  trademarks  of  Zenographics. 

AutoCAD  is  a t rademark  of  AutoDask. 

\ersaCAD  is  a trademark  of  VersaCAD  Corporation.  ® lUSH  CalComp  Inc. 
Ventura  Publisher  is  a trademark  of  Ventura  Software.  Inc. 


^^^CalComp 

A Lockheed  Company 
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The  hatching  features  of  C ADvance  are  particularly flexible.  C ADvance  lets  you  generate  any 
shape  or  pattern  and  use  it  either  as  a line  style  or  as  a hatching  pattern . The  mouse  interface  for 
the  program  is  ideal:  the  cursor  moves  rapidly  and  positively,  yet  it  is  not  hard  to  place  around 
commands. 


CADvance  cannot  do  true  3-D  modeling,  but  it  does  have  projection  capabilities.  You  simply 
select  a dimension  in  the  z-axis,  then  stretch  the  object  out  along  the  axis  to  give  it  depth. 


you  are  in  this  command,  drawing  lines 
that  are  tangent  to  curves  is  easy. 

The  open,  close,  and  fix  features  of  the 
package  are  unique  and  useful.  The  Open 
and  Close  command  is  used  to  insert  a 
symbol  (such  as  a window)  into  an  existing 
line  or  double  line  (a  wall,  for  example). 
The  line  is  selected;  the  basepoint,  or  ori- 
gin for  the  symbol,  is  chosen;  and  then  the 
direction  from  the  basepoint  for  the  sym- 
bol is  chosen.  The  program  then  automati- 
cally breaks  the  lines,  inserts  the  symbol, 
and  closes  the  lines  up  against  the  symbol 
again.  This  feature  is  especially  useful  for 
architectural  drawing,  as  well  as  for  piping 
diagrams  or  HVAC  (heating,  ventilating, 
and  air  conditioning)  applications.  Cor- 
ners, as  well  as  T and  Y junctions,  can  also 
be  tidied  automatically,  not  just  with  the 
normal  Uim  and  fillet  functions.  This  junc- 
tion command  will  work  with  single  or 
double  lines;  the  required  comer  is  simply 
surrounded  by  a selection  window  and  the 
command  selected.  The  package  lacks  a 
chamfer  or  line-extension  feature,  but  its 
other  editing  commands  are  logical  and  ef- 
ficient. 

The  Texture  command  is  another  of 
CADvance's  areas  of  strength.  The  hatch- 
ing textures  are  user  defined  and  are  stored 
as  separate  files.  It’s  possible  to  texture 
lines,  as  well  as  areas,  with  any  pattern. 
Hatching  can  be  regular,  random,  or  semi- 
random (used  for  curved  surfaces),  and  the 
areas  do  not  have  to  be  bounded  by  lines  on 
the  drawing. 

CADvance  does  not  support  3-D  draft- 
ing, but  it  can  do  oblique,  isometric,  and 
perspective  projections.  These  views  are 
more  versatile  than  the  ones  offered  by 
AutoCAD,  but  you’ll  find  that  this  feature 
is  of  limited  use.  If  you  want  true  3-D,  you 
should  use  a true  3-D  modeling  package. 

BRIEF  DOCHMEINTATION  The  doc- 
umentation comes  in  two  manuals:  the  first 
devoted  to  the  program  itself  and  the  sec- 
ond to  the  macro  programming  language, 
database  extraction,  and  hardware-specific 
installation  instructions.  The  explanations 
and  examples  are  brief  and  accurate,  but 
there  is  no  attempt  to  explain  the  differ- 
ences between  drafting  on  paper  and  via 
CADD.  The  commands  are  explained  but 
not  put  into  PC  context. 

CADvance  has  an  interesting  approach 
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^ Select  a tax  rate 
yrom  a v/indow  you 
set  up  yourself. 

A braxas  calculates 
your  taxes,  freight, 
commissions  and 
balances 
instantaneously. 

If  you’re  not  con- 
vinced. pull  down 
the  onscreen  cal- 
culator and  check 
your  numbers. 


fP  No  debits,  no 
credits  — Abraxas 
does  the  accounting 
automatically. 

Post  as  much  as 
you  want  to  as 
many  accounts  as 
you  want  by  name 
— not  number. 
Abra.xas  generates 
an  accurate,  de- 
tailed protected 
audit  trait! 


The  first  truly  “transparent’  Business 
Management/Sales/ Accounting  Software 
available  for  the  PC. 

You  enter  Checks,  Deposits,  Invoices  and 
Credits.  Write-up  Proposals,  Sales  Agree- 
ments, use  our  Point-Of-Sales.  Pick  Clients 
off  Scrolling  Windows,  Deposits  from  the 
Check  Register,  Dates  from  the  Calendar,  Pop 
up  the  Calculator,  the  Rotary  File,  Aging 
Windows.  Abraxas  Debits  and  Credits  your 
Journals  and  Ledgers  in  Real-Time,  Accrues 


your  Payroll,  Rentals  and  Debt,  Reverses 
and  Adjusts  and  even  Dials  your  Phone  — 
Automatically!  Track  Sales  Leads,  Meetings 
and  Tasks,  maintain  an  inaedibly  sophisticated 
Mailing  List.  More  than  250  Reports  with 
User-Defined  Levels  of  Detail. 

A/R,  A/P,  General  Ledger,  Sales,  Point-Of- 
Sales,  Inventory,  Payroll,  Rental  Property, 
Notes,  Office  Utilities,  Checkbook  (Cash 
Receipts  and  Disbursements)  in  one  program 
for  $695. 


Now  that  the  best  name  in 
CAD  is  this  affordable, 
settle  for  a generic  brand? 


What’s  in  a name?  When  it  comes  to  the 
Autodesk  name,  a lot.  In  fact,  it’s  the  best- 
selling, most  well-respected  name  in  the  CAD 
business.  There  simply  is  not  another  company 
with  the  credentials  to  make  that  claim. 

That’s  why  you  shouldn’t  settle  for  any- 
thing less  than  AutoSketch,®  the  best  way  to 
get  started  in  CAD.  AutoSketch  is  the  precision 
drawing  tool  from  the  Autodesk  family  of  prod- 
ucts. Not  only  is  AutoSketch  priced  at  just 
$79.95,*  but  unlike  some  entry-level  CAD  prod- 
ucts, you  don’t  have  to  keep  spending  more  to 
add  the  features  AutoSketch  already  has.  Stan- 
dard features  like  boxes,  circles,  stretching,  mir- 
roring and  rotating — to  mathematical  precision. 
And  advanced  CAD  capabilities  like  dynamic 
PAN  and  ZOOM  and  automatic  dimensioning 
and  scaling,  in  up  to  10  working  layers. 
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Of  course,  if  you  do  want  to  move  up  from 
AutoSketch  at  some  point,  your  files  can  easily 
be  uploaded  into  AutoCAD.® 

AutoSketch  runs  on  IBM®  PC/XT"/AT®and  100% 
compatible  computers,  and  supports  IBM’s  PS/2.’" 

So  if  you’re  ready  for  CAD,  why  not  go  with  the 
name  that  rates  highest  among  both  critics  and 
users?  Anything  else  is,  well,  second-rate. 

To  order  your  AutoSketch  directly,  call 
1-800-223-2521.  For  the  name  of  your  nearest 
AutoSketch  Dealer  or  ^ 
for  more  information,  9 

call  1-800-445-5415  or  ■ 
write  to  AutoSketch, 

2320  Marinship  Way, 

Sausalito,  CA94%5. 

AUTODESK,  INC. 


"A  spee(l-«nharK»d  version  (9  times  faster),  requiring  a math  coprocessor.  Is  available  tor  $99.95. 

AutoSketch  ar>d  AutoCAD  are  registered  in  the  U.S.  Patent  and  Trademark  Office  by  Autodesk.  Inc.  IBM  and  Personal  Computer  AT  are  registered  trademarks  of 
International  Business  Machines  Corporation.  Personal  Computer  XT  and  PS/2  are  trademarks  of  International  Business  Machines  Corporation. 


■ fflGH-ENDCADD 


to  attributes  and  database  generation  for 
drawings.  With  the  latest  release, 
attributes  assigned  to  symbols  are  con- 
tained in  a database  that  can  be  imported 
into  dBASE  HI.  Earlier  versions  had  a 
dBASE  //-like  interface.  This  is  a clever 
feature  because  the  full  capabilities  of 
dBASE  III  can  be  used,  and  you  don’t  find 
yourself  dependent  on  a CADD  package 
that  is  forced  to  provide  extensive  database 
management  capabilities  as  well  as  good 
drafting  features. 

A comprehensive  review  of 
CADvance's  features  would  be  several 
times  the  length  of  this  one.  The  program 
is  slightly  limited  in  its  mechanical  draft- 
ing capabilities  due  to  its  lack  of  a chamfer 
command  and  lack  of  flexibility  in  the 
placement  of  dimensions  for  arcs  and  cir- 
cles, but  these  are  trivial  problems.  If  you 
do  not  need  true  3-D  drafting,  CADvance 
is  an  excellent  choice.  Its  well-designed 
user  interface  and  logical  menu  structure 
will  make  high-level  CADD  easier  for  you 
than  it's  ever  been  before. 

— Caroline  Halliday 

DataCAD 

Microtecture  Cotp’s  DataCAD  is  a $3, 195 
CADD  package  most  suitable  for  architec- 
tural drawing.  Like  CADvance,  the  pro- 
gram has  an  easy  method  for  insetting 
doors  and  windows  into  drawn  walls.  The 
basic  DataCAD  package  operates  in  a 2-D 
environment,  but  a 3-D  modeler  and  an  ap- 
plication language  module  are  available  at 
an  extra  cost. 

Like  most  other  CADD  packages, 
DataCAiD  makes  use  of  a mouse  or  digitiz- 
ing tablet  for  menu  selection  and  drawing, 
and  it  also  allows  keyboard  entry.  The  ma- 
jor difference  between  this  program  and 
others  lies  in  its  scaling  factors.  Instead  of 
defining  a universe  of  a particular  size  and 
allowing  the  user  to  view  any  part  by  defin- 
ing  a window  size,  the  program  uses 
predefined  scales.  In  any  one  drawing,  up 
to  18  different  scales  can  be  viewed.  Any 
portion  of  the  drawing  can  be  viewed 
through  the  Pan  or  Window  In  command; 
it  is  displayed  at  the  closest  defined  scale. 

If  you  need  scales  that  are  different 
from  the  manufacturer’s  supplied  scales, 
you  can  specify  alternatives,  save  them  in 
a file,  and  retrieve  them  into  other 


drawings.  To  be  able  to  draw  the  test’s 
gearfigure,  I had  to  specify  new  scales  that 
would  allow  a portion  of  a gear  tooth  to  be 
viewed.  On  several  occasions  I wanted  to 
be  able  to  see  the  image  just  a little  bigger 
and  was  not  able  to  achieve  this  easily. 

MOUSE  OPTIONS  The  program  sup- 
ports several  manufacturers’  mice,  but  it 
has  a particularly  nice  implementation  for 
three-button  models.  One  button  selects 
the  point;  the  center  button  will  snap  to  the 
nearest  object;  and  the  other  exits  the  func- 
tion. 

In  many  ways  the  2-D  program  is  easy 
to  use.  However,  during  the  testing  1 ob- 
tained a “Fatal  Error:  2101  REAL  math 
overflow”  error  on  several  occasions. 
This  happened  during  general  editing  op- 
erations such  as  moving  a line  or  mirroring 
an  area.  The  error  rudely  dumped  me  back 
to  DOS.  Considering  that  I was  working 
with  Version  3.5  of  the  program,  encoun- 
tering a bug  like  this  was  a surprise.  The 
program’s  automatic  backup  feature, 
which  saves  your  file  every  5 minutes  by 
default,  suddenly  became  quite  useful. 

DataCAD'!,  architect  menu  allows  win- 
dows and  doors  to  be  entered  automatical- 
ly. Unlike  most  other  programs  that  re- 
quire a symbol  for  a window,  DataCAD 
will  insert  windows  and  doors  of  various 
types  and  sizes  in  a fashion  similar  to  that 
of  drawing  a line.  Each  of  the  door’s  or 
window’s  parameters,  such  as  glass  thick- 
ness and  width,  can  be  altered  before  en- 
try. Some  of  the  parameters  affect  the  win- 
dow in  the  z-axis  and  are  visible  when  used 
with  the  3-D  viewerfsupplied  as  a standard 
feature)  or  the  3-D  modeler. 

DataCAD  has  an  interesting  on-screen 
template  feature.  The  template  menu  al- 
lows the  selection  of  a template  file  that 
contains  a group  of  symbols.  For  example, 
one  of  the  supplied  templates  contains  the 
symbols  for  a sofa,  chair,  desk,  and  sever- 
al other  pieces  of  furniture.  The  right-hand 
side  of  the  screen  is  taken  up  with  this  tem- 
plate, and  the  drawing  area  is  reduced  to 
one-third  of  the  screen.  However,  symbols 
can  be  entered  into  the  drawing  simply  by 
first  pointing  to  the  template  with  the 
mouse  and  clicking  button  1 , then  moving 
to  the  required  position  in  the  drawing,  and 
then  selecting  the  position. 

For  mechanic^  drafting,  the  program 
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DataCAD,  Version  3.5 
Microlcclure  Corp. 
Towers  Bldg., 

4th  flwr 

1 224  West  Main  St. 
Charlottesville.  VA 
22903 

(WM)  29.5-2600 
List  Price:  $3,195  with  2-D  Mixleler;  DC 
Mtxleler.  3-D  Mixleler.  $495;  DCAL  Appli- 
cations. $295. 

Requires:  286. 386.  or  compatible;  64()K 
RAM;  DOS  3.0  or  later  (3. 1 recommended). 
Math  coprocessor,  nxnise  or  digitizing 
tablet,  hard  disk  of  20MB  or  rm^re  recom- 
mended. 

In  Short:  A 2-D  environment  with  optional 
3-D  mixleler.  It  has  an  unusual  approach  to 
viewing  drawings  and  has  many  desirable 
features.  A new  version  that  was  due  out  in 
May  may  rcnxjve  many  shortcomings.  Copy 
protected. 
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gets  mixed  reviews.  The  fillet  and  chamfer 
function  will  work  only  on  lines  and  not  on 
circles  or  arcs,  but  the  ability  to  rotate  the 
grid  to  any  angle  is  extremely  useful.  The 
tangent  function  allows  lines  to  be  drawn 
that  are  tangent  to  a particular  entity , either 
a line  or  an  arc . A large  number  of  standard 
hatching  patterns  are  supplied  with  the 
program,  including  the  industry  standards 
for  steel,  concrete,  and  brick.  Linear  and 
angular  dimensioning  are  supported.  Radii 
or  diameters  can  be  dimensioned,  and  the 
text  can  either  be  placed  within  the  circle 
or  leaders  can  be  used. 

The  optional  3-D  modeler  is  an  integral 
part  of  the  2-D  package  once  it  is  installed. 
Its  documentation  consists  of  two  chapters 
that  are  inserted  into  the  middle  of  the  User 
Guide  for  the  2-D  program.  This  section  of 
the  manual  gives  clear  explanations  of  3-D 
entities  but  is  poorly  structured;  hence  us- 
ers unfamiliar  with  3-D  modelers  (and 
even  those  who  know  something  about 
3-D  modeling)  will  find  it  difficult  to  use. 

The  Applications  Language  add-on 
package  was  not  evaluated  for  this  review. 
It  is  a progtarmning  language  that  allows 
DataCAD  to  be  customized  for  particular 
requirements.  Microtecture  recommends 
that  you  understand  Pascal  or  Modula-2 
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winoows  fester 


Introducing  the 
Paradise  VGA  Professional™  card.  It  gives  you 
faster  graphics  than  you’ve  ever  seen  before. 

Faster  text  Even  faster  SCTolling. 

in  fact,  the  VGA  Professional  is  up  to  400% 
faster  than  IBM’s*  PS/2*  Display  Adapter. 

Thats  a serious  headstart  for  your  sales, 
marketing  and  financial  reports. 

The  seaet  of  our  speed  demon  is  a new  l6-bit 
bus  and  l6-bit  BIOS  with  AutoSense™  that  rush 
your  information  through  the  video  controller 
to  the  screen. 

And  delivers  256  colors 
simultaneously  in  640  x 480. 

Or  a big  132-column 
spreadsheet  at  a single  glance. 

And  the  VGA  Professional  card  fits  perfectly 
into  your  PC,  AT*  or  XT*  machine,  as  well  as 
the  PS/2  Model  30  and  compatibles. 

Call  (415)  468-6692  and  we’ll  tell  you  more 
about  the  new  VGA  Professional. 

It’s  an  open  and  shut  case  for  better 
productivity. 


PARADISE. 

A iXfestern  Digital  Company. 

Paradise  Systems,  Inc., 

99  South  Hill  Drive, 

Brisbane,  CA  94005 
(415)468-6692. 
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DataCAD  presents  20  basic  function-key  and  shift-function-key  commands  in  its  main  display. 
Construction  of  the  2-0  gear  is  just  under  way  here:  dimensions  have  also  been  added. 


Windows  and  doors  of  any  size  or  slutpe  can  be  added  to  the  walls  of  a DataCAD  floor  plan . Their 
specifications  can  be  determined  beforehand. 
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n LinkEnts  "1 

F9  Cloinup  ^ 

n Oiirft 
Si  Kanlify 

S2UilStts  O" — ^ 

53  flrehitet  ^ ^ 

54  Polygons 

55  Curvos  _____ 

Si  r«xt 

57  LineTypo 

58  KAD  3D 

59  llacros 

SDUlilily  R0.5"' 


ID:! 

StlS(t2  x:0.8 
Solii 

SoOnUD  Uit 


Enter  firot  ooD  point  of  i 


before  trying  to  use  it.  Obviously,  this  is 
not  just  a simple  macro  facility  that  strings 
a few  commands  together. 

DIFnCLLT  DOCUMENTATION  The 

manual  for  the  2-D  environment  is  over 
450  pages  long.  It  explains  how  a CADD 
system  could  be  incorporated  into  a man- 
ual drafting  environment  and  discusses  the 
differences  in  these  two  concepts.  Howev- 
er, as  a reference  manual,  it  is  difficult  to 
use.  Each  command  is  listed  with  an  ex- 
planation of  its  function,  but  there  are  no 
descriptions  of  how  the  commands  interre- 
late. The  index  is  inadequate. 

Overall,  DataCAD  does  not  seem  to 
stretch  CADD  technology.  The  2-D  envi- 
ronment is  not  hard  to  use,  but  the  manual 
makes  it  hard  to  find  explanations  of  fea- 
tures. The  3-D  modeler  seems  to  have 
some  nice  features,  but  again  the  manual 
makes  them  difficult  to  learn.  The  newest 
version  of  the  program  (Version  3.6), 
which  started  shipping  earlier  this  sum- 
mer, may  contain  improvements  that  will 
make  DataCAD  worth  consideration.  Sev- 
eral new  features  are  being  added  and  sig- 
nificant speed  increases  are  prom- 
ised.— Caroline  Halliday 


Drawbase 

No  matter  what  kind  of  architectural  de- 
sign or  drafting  you  have  to  do,  Drawbase, 
from  Skok  Systems,  may  be  the  answer  for 
you.  For  $4,995  you  get  a very  full-fea- 
tured architectural  engineering  and  con- 
struction (AEC)  PC  CADD  package. 
Drawbase  is  designed  for  the  professional 
architectural  draftsman;  it  is  not  a package 
for  the  casual  user  who  has  a mixture  of 
CADD  work  to  do. 

Installing  Drawbase  is  a relatively 
straightforward  undertaking.  A rigid  but 
logical  directory  structure  is  enforced  by 
the  install  program.  After  loading  12  360K 
disks,  you  have  4.2MB  less  free  disk 
space,  plus  brand-new  CONHG.SYS  and 
AUTOEXEC.BAT  files.  Your  previous 
files  are  given  .OLD  extensions,  and  you 
are  given  the  responsibility  of  combining 
the  old  with  the  new  if  necessary.  A digi- 
tizing tablet  is  required,  and  the  system 
does  not  accept  keyboard  commands,  so 
don't  try  running  the  program  until  every- 
thing is  connected  and  working.  Utilities 
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J High-End  CADD;  Summary  of  Features 

kn  Prodiicts  listed  tn  ascending  price  order) 


Micro- 

RoboCAD  FastCAD  CAOvance  AutoCAD  Station 


VersaCAO 
Design  Cadkey  DataCAO  Arris 


1 Entity  drawing  commands 

S2.000 

$2,295 

$2,795 

$2,850 

$2,995 

$2,995 

$3,195 

$3,195 

$3,850 

$3,950 

$4,995 

$5,800 

Graphical  entry 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Keyboard  entry 

Rectangular  coordinates 

Absolute 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Relative 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Polar  coordinates 

Absolute 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Relative 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

Line 

Automatic  polygon  closing 

o 

• 

O 

• 

• 

o 

• 

o 

• 

• 

• 

o 

Automatic  continuation  of 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

Line  command 

Variable  width 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

o 

• 

Parallel  lines 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

0 

Point 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

Circle 

Center  radius 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Center  diameter 

• 

• 

o 

• 

o 

o 

• 

o 

• 

• 

• 

• 

S>polnt 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

2-polnt 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Arc 

3*  point 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Other 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Ellipse 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

Multipoint  curve 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Spline  curve 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Bezier  curve 

• 

o 

• 

O 

o 

• 

o 

• 

o 

O 

o 

• 

Rectangle 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

o 

Polygon 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

Polyline 

• 

o 

• 

• 

• 

o 

• 

o 

o 

• 

o 

• 

Test 

Justification 

Center 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Left 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Right 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Auio>al)gned 

o 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

o 

Different  fonts 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

Variable  aspect  ratio 

o 

o 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

Variable  inclination  angle 

• 

o 

• 

• 

• 

0 

• 

• 

• 

• 

• 

• 

Can  run  along  arc 

o 

o 

o 

o 

• 

o 

o 

o 

o 

o 

o 

o 

Personal 
CADmai  Drawbase  Designer 


Snap 

Grid 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Object 

Nearest 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Endpoint 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Midpoint 

O 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Center  of  circle 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-trxiicates  Edruxs  Choice  # — Mas  No 
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Copyrighted  ms'  ‘':i 


RoboCAD 

FastCAD 

$2,295 

iA.Z 

CADvance  AutoCAD 

$2,795  $2,850 

Micro- 

Station 

$2,995 

VersaCAD 

Design 

$2,995 

Personal 

Cadkey  DataCAO  Arris  CADmai  Drawbase  Designer 

$3,195  $3,195  $3,850  $3,950  $4,995  $5,800 

Drawinq  assistance 

$2,000 

Point 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Circle  quadrant 

O 

• 

o 

• 

o 

• 

O 

• 

• 

• 

o 

o 

Intersection 

• 

• 

• 

• 

o 

• 

• 

• 

o 

• 

• 

• 

Of>e-time 

o 

• 

o 

• 

o 

• 

o 

o 

• 

• 

o 

• 

Variable  tolerance 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

• 

Variable  aspect  ratio 

• 

• 

o 

• 

o 

o 

• 

o 

• 

• 

o 

• 

Orthogonal 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Grid 

Variable  size 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Variable  aspect  ratio 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

o 

• 

Variable  ar>gle 

• 

o 

o 

• 

o 

o 

o 

• 

• 

• 

• 

o 

Isometric 

• 

• 

o 

• 

o 

0 

o 

o 

o 

• 

• 

o 

Editino  commands 

Selection 

Objects 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Groups  of  objects 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Windows 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

No.  of  multiple  windows 

Unhm 

8 

Unhm 

Unhm 

8 

Unhm 

1 

1 

Unhm 

Unhm. 

1 

Unhm. 

Last  object 

o 

• 

• 

• 

o 

• 

o 

• 

• 

o 

o 

o 

By  entity  type 

0 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

Erase 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Ur>erase 

o 

• 

• 

• 

o 

• 

• 

• 

o 

• 

• 

• 

Animated  movement 

• 

o 

• 

• 

• 

• 

o 

• 

• 

• 

o 

o 

Copy 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Arrays 

Rectangular 

• 

• 

• 

• 

o 

• 

o 

• 

• 

• 

o 

o 

Circular 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

o 

• 

Mirror 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Rotate 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Endpoint  join 

• 

• 

o 

• 

• 

• 

• 

o 

o 

o 

• 

o 

Resize 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Rll 

• 

• 

o 

• 

• 

o 

• 

o 

o 

• 

• 

• 

Break/trim 

Lines 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Circles'arcs 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Other  entities 

o 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Extend 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Fillet 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Chamfer 

o 

• 

o 

• 

• 

• 

• 

• 

• 

o 

• 

o 

Segment  ilne/arc 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Undo 

• 

• 

• 

• 

o 

• 

o 

• 

o 

o 

• 

• 
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High-End  CADD:  Summary  of  Features 

(Products  listed  in  ascending  price  order) 


Micro- 

RoboCAD  FsttCAD  CADvanee  AutoCAD  Station 


VtruCAD 

Design  Csdkey  OalaCAD  Arris 


Personal 
CADmax  Orawbase  Designer 


Display  controls 

1 $2.00C 

S2.29S 

$2,795 

$2,850 

$2,995 

$2,995 

$3,195 

$3,195 

$3,850 

$3.95G 

$4.99£ 

$5,800 

Zoom 

By  magnlRcatlon  (actor 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

By  window 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Restore  original  view 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Pan 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

Drag 

• 

• 

0 

• 

• 

o 

0 

o 

• 

• 

O 

O 

Displays  cursor  coordinates 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Adjustable  units 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Projection  elds 

o 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Linear 

Horizontal 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Vardcal 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Atanangla 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Rotatadtaxt 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Baaaiina  (etackad) 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

Chainad 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Dlamatar 

• 

• 

o 

• 

• 

o 

• 

• 

• 

• 

o 

• 

Radius 

• 

o 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

Una  terminators 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Ussr-daflnabte 

o 

• 

• 

• 

o 

o 

• 

o 

• 

O 

o 

o 

Iblerancas 

• 

o 

• 

• 

• 

o 

• 

o 

• 

• 

• 

• 

Leaders 

• 

• 

o 

• 

• 

o 

• 

• 

• 

• 

• 

• 

Distance 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Area 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Parimeter 

• 

o 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Scale  on  inaartlon 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Rotate  on  insertion 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

ftHiTor  on  inaartlon 

• 

o 

o 

• 

• 

o 

• 

o 

• 

o 

• 

o 

Attributes 

• 

o 

• 

• 

• 

o 

o 

• 

• 

• 

• 

• 

Rectangles 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Circles 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

Polygons 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Curved  boundaries 

• 

o 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

Around  holes 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

User-defined  patterns 

o 

• 

• 

• 

• 

• 

o 

• 

• 

o 

o 

o 

VlsiWe/InvIsible 

o 

o 

• 

• 

• 

o 

o 

o 

• 

• 

o 

• 

Editable 

o 

o 

• 

• 

• 

o 

• 

o 

• 

• 

• 

• 

Output  88  text  die 

o 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

—Indicates  Editorls  Choice  • — Vbs  O — No 
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RoboCAO 

FastCAO 

k*! 

CADvinca  AaloCAO 

Micro- 

Station 

VoruCAD 

Doilgn 

Mkty 

DataCAD 

Arris 

CADmai 

Porsonal 
Draarbaso  Ooslonor 

Help 

S2.000 

$2,295 

$2,795 

$2.S50 

$2,995 

$2,995 

$3.«5 

S3.«5 

$3,850 

$3,950 

$4,995 

$5,800 

On-screen 

o 

• 

• 

• 

• 

• 

o 

O 

O 

O 

• 

• 

Context-eeneHtve 

o 

O 

• 

• 

• 

• 

o 

O 

O 

o 

O 

• 

Disk  tutorial 

o 

o 

• 

O 

O 

O 

o 

O 

o 

o 

O 

• 

Miscellaneous  features 


PC  MAGAZINE  ■ AUGUST1988 
159 


■ HIGH-END  C ADD 


FACT 


FILE 


Drawbase,  Version  l.(M 
Skok  Systems  Inc. 
222ThiixlSt. 

Cambridge.  MA  02142 
(617)  868-6003 
List  Price:  $4,995 
Requires:  286. 386,  or 
compatible;  640K  RAM; 
DOS  3 .0  or  later  20MB  or  larger  hard  disk; 
math  c(^x:esson  digitizing  tablet  ( 1 1 by  1 7 
inches  minimum). 

In  Short:  A high-end  architectural  CADD 
package  for  detail  design  and  drafting  with 
built-in  database  management  capabilities. 
Designed  to  document  (he  entire  facilities 
planning  pnxxss.  Copy  protected. 
ciRcieeoON  rlader  service  card 


to  test  the  tablet,  display,  and  COM  port 
configurations  are  also  included. 

Expansive  tablet  Don’t  plan  on 
starting  Drawbase  and  leisurely  browsing 
through  the  menus  to  learn  it.  With  more 
than  SOO  half-inch  squares  sitting  in  front 
of  you,  the  large  tablet  overlay  is  an  omi- 
nous sight.  The  user  interface  is  quite  dif- 
ferent from  other  CADD  packages  and  is 
not  easy  to  figure  out.  There  is  no  quick- 
start  hitorial,  so  plan  on  spending  a signifi- 
cant amount  of  time  working  through  the 
tutorial  before  you  begin  to  feel  confident. 
The  tutorial,  ten  lessons  spread  out  over 
350  pages,  steps  you  through  the  genera- 
tion of  a two-story  office  building  floor 
plan.  You  won’t  find  the  exercises  lacking 
in  detail,  but  skipping  repetitious  steps  is 
unwise  because  the  lessons  build  upon 
each  other.  This  dependency  can  lead  to 
frustrating  situations  in  which  errors  and 
omissions  propagate  themselves  and  cause 
insurmountable  problems. 

Creating  the  test  gear  geometry  was 
very  easy  once  enough  settings  were 
changed  to  convince  the  system  it  wasn’t 
creating  a floor  plan.  Drawbase  uses  con- 
struction lines  and  circles  to  assist  in  geom- 
etry creation.  This  approach  works  well  by 
allowing  all  necessary  construction  geom- 
etry to  be  easily  created,  overlaying  the  de- 
sired geometry  on  the  construction  geome- 
try, and  then  deleting  all  construction 

(coniinues) 


Drawbase  drew  the  test  gear  once  it  was  convinced  it  was  not  doing  a floor  plan . Because  the 
program  is  architectural  in  focus,  dimensioning  is  limited  to  common  architectural  techniques. 


The  drawing  of  the floor  plan  was  a perfect fit for  Drawbase . Not  only  were  the  walls  and  windows 
a breeze  to  create,  but  the  whole  house  could  be  furnished  with  items  from  the  program’s 
architectural  library. 
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Our  newest  software 
works  just  like  the  software 
yoifre  using  now 


Introducing 

asawtoputyo 


• FontanlpreducieoniparaanaradMio  •Joan  -Convatinv* tacking 


•Ibni  •Matenats 


• Bob  •BonuaDolars 


• Tomttnahavatwaponmtvawvak 
Irwn  Fnday.  make  turn  n cowa  pncmg. 
straiagy.  dstntMlion.  and  imokcaiions 
Ol  using  oulsiM  vviMor  lortypaseiung 
andpnnfang 

• Oec«onmeiM  on  leasarch  budget  By  *4171 

anddlhaiHaek— dbcuaiogiionswlb  Joan 

Jm  and  Join 


' 1b«n  •OttAuaon 


* Hiiaircn  • HaM  break  down  nudiM 


•DoirMon  / Ootyn  and  Bob  dw*M  need  M 
adiu«  disinl)ul«n  fflo? 


Ifyou’re  the  type 
ofperson  who’s  too 
busy  to  read  an  ad , read 
this  ad. 

Cover  to  cover. 

Because  you’ll 
learn  about  an  extraor- 
dinary new  tool  that  will 
help  you  work,  think  and  create  better  to  lots  of  details  and  random  pieces  of 
than  you  ever  have  before . information . 

A tool  that  will  help  you  manage  Agenda  allows  you  to  dump  facts , 

people , projects , ideas , plans  and  infor-  ideas  and  thoughts  into  your  PC  as  they 
mation  with  incredible  efficiency.  come  to  you  without  having  to  struc  - 

A tool  that  will  ture  the  information  in  advance . 


Items.  y<m  dum})  in  the fmis.  Ule(Vi.  and  thouyhts. 
And  Agenda  uiUdo  the  filing. 


Calegf}ries.  Haw  does  Agenda  display  raUyories.' 
.Angu'ayifoii  want. 


help  you  avoid 
slumping  into  your 
chair,  shaking  your 
head,  and  asking, 
“How  will  lever  get 
this  done?” 

We  call  it  Agenda* 
the  personal  information  manager. 

Agenda  does  all  the  things  your 
brain  is  too  busy  to  think  about. 

As  bright  as  your  brain  is,  it’s  not- 
so-terrific  at  storing  and  bringing  order 


V 

& 

f 
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Agenda 's  filing  system  is  a more  }X)phisticaied  rersion  of  this  filing  sfjstein. 
Ibjj  can  put  items  anyu'here  you  imnt.  }bu  ran  lietr  them  any  way  you 
ti'unt.Andyoiican 
have  access 
to  them 
anytime 
you  want. 


enda.  Thinkof  it 
ur  mind  on  disk. 


budpM  b|i  and  ol 
M aMli*  • dnuM  opM* 


•CenpaMMlMkino  •Fomvdpradudconvmen  •La* 


Bod  Pnony  Whan 

• Do  to  H Bob  gar***  ‘Hl^  'OSCBlBB 


aecDwBfliaiantliripoini  •MadUn* 


Vieu's.  Looking  at  the  sanu’  infomuUion  through 
diffennit  views  gii'es  you  an  it^formed  i)erspeciive. 


And  Agenda 
helps  you 
arrange  your 
data  any  way 
you  want 
so  you  can 
understand 
it  better, 

fomuilate  new  ideas  better  and  extract 
the  answers  you  need  better. 

Which  means,  now  you  can  concen- 
trate more  on  using  your  information. 
And  less  on  processing  it. 

Welcome  to  our  pad . 

The  first  thing  you’ll  notice  about 
Agenda  when  you  boot  it  up  is  its 
unintimidating  “scratch”  pad. 

The  scratch  pad  lets  you  jot  down 
any  random  items  of  information  with- 
out worrying  about  where  to  file  them . 

You  then  assign  your  items  to  cate- 
gories that  you  create. Once  you  do  this. 
Agenda  will  do  all  your  filing  automatic- 
ally. And  thanks  to  Agenda’s  multiple 
filing  capabilities,  if  the  information  is 
relevant  in  more  than  one  place.  Agenda 


will  put  it  in  several  categories  at  once. 
This  makes  it  easy  to  view  your  items 


Dump 
any 
random 
unrelated 
thoughts 
or  ideas  into 
Agenda,  and 
it  uill  help  you 
turn  that  infor- 
mation into  a stream 
of  structured  and 
actionable  knowUnige. 

indifferent 


ways  so  you 
can  pinpoint 
the  information 
that’s  important 
to  you. 

And  anytime  you 
change  an  item  in  a 
view.  Agenda  will  auto- 
matically update  other 
categories  where  the 
item  has  been  assigned. 

In  fact,  you  could  say  Agenda  re- 
calculates text  the  way  a spreadsheet 
program  recalculates  numbers. 


It  answers  al  yq 
inportant,itquesQq 


If  you’re  a manager,  your  job  is  all 
about  making  smart,  focused  decisions. 

It’s  about  establishing  priorities 
and  delegating  responsibility.  It’s  about 
solving  problems  and  anticipating 
new  ones.  What  a coincidence.  That’s 
Agenda’s  job , too . And  we’ve  prepared  a 
situational  model  to  demonstrate. 

Don’t  use  a toy  to  sell  toys. 
In  this  model,  you’re  a 
manager  in  a toy 
company 
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Ty}M‘  “CallKonwi faclorjfa  u'ef’kfmni  lliiirsdny  " 
and  Agenda ’s  ‘ ' Wfipy)  Date’  '/eature  comrrts  Ow 
ejC})ression  into  a calendar  date. 


that  has 
to  get  its 
newest 
products 
into  the 
important 
“TbnsO’ 

Toys”  trade 
show  in  New  York.  This  means  dealing 
with  facility  managers,  shippers, 
booth  builders,  show  rental  managers 
and  your  staff,  to  name  a few. 

Let’s  arrange  your  Agenda 
categories  so  you  can  prioritize 
the  thousands  of  taste  you 
have  to  address. 

Fii’st,  enter  the  taste  on  your 
scratch  pad  and  add  a “People” 
category.  Now,  let  Agenda  Imow 
who’s  responsible  for  what  and, 
voila,  it  automatically  assigns 
eveiy  single  project. 

For  example,  if  you 
named  Dave  as  head  of  the 
shipping  department, 
Agenda  will  take  every- 

Agtnida  ronsta7ttly  keej)s  you  i n/omu>d  about  every 
detail  that  Hrt’ds  your  attention.  So  you  ahcays  know 
wfiat'sgoingonand  you  always  hate  amuers. 
And  you  're  neier  caught  without  one  of  these. 


ur  questions.  More 
ns  all  vour  answers. 
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Ymt  don't  need  tospeUfnerythingout  forAg<*mUi.  If 
you  're  Ux)ki  ngfor  the  ‘ ‘ Tby  Display ' ' roXegrtry,  ty})e 
‘ ‘to ' ' atid  Agenda  tiill find  a match . 
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Agenda 's filtering  feature  lets  you  ' ’ ' lieu^. 

Fhrejnmple,  you  can  lix)kat  all  items  due  in  the 
nest  tuv  days  reganting  booth  set-up. 


thing  you’ve  typed  in  about  shipping 
andputitinthe  “Dave”  category. 

Let’s  say  Dave  asks  Judy  to  get  an 
“Invincible  Guy  Action  Figure”proto- 
type  shipped  in  from  Korea. 

Just  let  Agenda  know,  and  it’ll  put 
all  the  Korean  ship- 
ping information 
in  the  “Judy” 
category,  too. 

Agenda  lets 
you  play  with 
information. 

The  point  is, 
you  can  depend 
on  Agenda  to 
put  every  piece 
ofminutiaat 
your  fingertips. 


One  minute  you 
might  want  to  see 
which  rental  compa- 
nies are  within  a ten 
block  radius  of  the 
show.  Another  minute 
you  might  want  to 
know  which  employ- 
ees are  available  to  take  over  for  a rep 
who  called  in  sick.  The  next  minute  you 
might  want  to  rearrange  the  toy  group- 
ings so  you  can  make  sure  your  big 
seller,“Mr.  Banana  Shoes^s  positioned 
with  your  new  “Mr.  Celery  Sox.” 

Then,  you  can 
analyze  whether 
you  should  build 
a display  or  rent 
one.  Call  in  a new 
employee  or  an 
experienced  one. 

Or  whether 
Mr.  Banana  Shoes 
is  sitting  next  to 
the  right  toy  or  the 


wrong  one. 


Agimda  lets  you  nxurange  and  look  at 
Ihingsdiffenmtlyfrom  the  umjyou 
•Ini  ^fore.  DrojecVi.  sch<‘duU‘s,  spt‘eciu's. 
rnrriculums.  briefs.  Eien  people. 


Ever  spend  hours  sifting  through 
papers,  memos  and  notes  looking  for 
information  without  actually  n ^ 
ever  getting  anything  done? 

Do  you  find  yourself 
so  busy  keeping  track  of 
what  you’re  supposed  to 
do  that  you  don’t  have 
the  time  to  actually 
do  it?  In  this  model, 
we’re  going  to  show  you 
how  Agenda  solves  all  that. 

Try  running  this  shoe. 

Let’s  pretend  that 
you’re  a product  mana- 
ger for  a huge  athletic 
footwear  company. 

Your  mission,  should  you  decide 
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Aifi'iida  A<*»7«  if()ii  on 
(op  of  f-ivrif 

iiiii'linti,  nif’ino.  ardrh'. 
roui’i'i’sdtion.  jnxtject  and 
crisis  in  ponroXficc. 
Makinqit  a lof 
cnsicrto  />n(  ontjin's 


Nm  Sho* 'Vtws:  Shot* 
Hmpolrw 
High  Jump 


Agrnda 's  catcfforn  managtr  keeps  track  of  your 
infomuUion  structureas  it  eivhes,  so  ifon  can 
roncentrate  on  your  ideas. 


to  accept  it, 
is  to  come 
up  with  a 
new  shoe 
concept 
that  will 
help  the 
company 
reach  its 

sales  goals.  You’ve  called  a meeting 
with  the  other  company  bigwigs  to 
brainstorm.  They  have  hundreds  of 
ideas  and  suggestions,  all  seeming  to 
have  nothing  to  do  with  each  other. 

You  can  use  Agenda  to  record  and 
make  sense  of  their  input. 

Now,  let’s  create  your  categories. 
Let’s  assume  “designers,”  “retailers” 
and  “focus  groups”  are  big  concerns 


\^iyone  who’s 
any  work  done. 


At:  MENU 

«^»ytls^eel  Rano»  Copy  Mon  Re  Prim  Graph  Data  Sysiam  Out 
Gtabal.  Irmn.  Daitw.  Cefcwin,  Enoe.Ta»$,  Windowf.  S«u»,  Pay 
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Press  ENTER  to  nin.  ESClDcanc«> 


's iMiihup  vdimbility  makes  it  easy  tv  nvord 
rieir  ideas  at  anytime,  tn'en  white  yon  'n'  using 
other  stand-alone  applications. 


to  everyone.  As  well  as  “projections” 
and  even  “trends.” 

These  will  serve  as  good  titles 
for  your  categories.  (But,  as  you  know, 
you  can  create  categories  any  way  you 
want,  any  time  you  want.  Because 
Agenda  has  been  designed  to  file  the 
way  you  file  and,  on  a broader  scale, 
think  the  way  you  think.) 

As  you  start  compiling  bits  of 
information  on 
your  scratch 
pad.  Agenda  will 
automatically  put 
them  in  any  number 
^ of  categories  where 

Wi. they  are  relevant. 


Which  makes 
working  with  evolving 
information  a signifi- 
cantly easier  task. 
Interested  in  a 
relationship? 
Eventually,  patterns 
and  common  links  will 
develop  and  you’ll  be 
able  to  give  structure  to  your  random 
thoughts.  Pdrhaps  you’ll  identify  a 
trend  in  trampoline  shoes.  Or  you’ll 
hop  into  the  high  jump  market. 

Instead  of  sitting  around  wonder- 
ing how  you’re  going  to  figure  it  all 
out,  you’U  be  able  to  get  right 
to  work. 


Agtmda  can  tememtHr  up  to  19  martus  for  emit  file. 
This  means  ifou  can  program  it  to  e,recute  complex 
tasks  inlh  the  touch  of  one  key. 


Because  you’ll 
know  what 
work  needs 
getting  to. 
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You  can  haie on -line 
data  from  avyuhere 
in  the  ivorld fed 
intuAgenda.  You’ll 
get  only  the  data 
ipu  need  because 
Agenda  shows  only 
the  inforrnation  that 
fits  into  the  structure 
you  'le  created. 
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The  last  item 
onoiiri^nda:Call. 

We  could  go  on  with  many  more  Organize  health  histories . Sort  and 
examples  of  how  you  can  use  Agenda  index  libraries . The  list  goes  on  and  on . 
to  work  smarter.  But  we’d  rather  invite  you  to  try 

We  could  teU  you  how  it  can  help  Agenda  for  yourself, 
you  prepare  your  legal  briefs.  Solve  For  $ 15,  we’U  send  you  a demo  kit 

police  work.  Recruit  personnel.  Write  that  contains  working  software  you 
speeches.  Manage  sales  accounts.  Put  can  actually  use  (except  you  can’t  print 
together  business  plans.  Track  com-  or  save  your  work).  Or,  if  you  prefer, 
petitive  information.  Develop  college  we’ll  send  you  a VHS  videotape  that 

demonstrates  sample  applications 
with  some  examples  we’ve 
cooked  up. 

Just  caU  1-800-345-1043. 

And  ask  for  demo  kit  AEA-3058 
for  the  3.5"  version  or  demo  kit 
AEA-3053  for  the  5.25"  version. 

Or  you  can  ask  for  videotape 
AEA-3063. 

Then  you’ll  get  to  see  first 
hand  what  you’ve  already  read 
about  here: 

Whatever  business  you’re  in , 
you’re  in  business  with  Agenda. 

Lotus.Agenda 


curriculums. 


Lotus 

1h 


An<*n<1aandA««*nHarW'nn* Kit  millin’ iin  IBM*  D ’or rMm|uiiilili-.\\iihOl(iK;u»l:DiiirilUisk.lM»SJ  ii(trhi«hrr.  © t^itu.saiirl 

.\>Irntlaiin’n-nisiiTi-ilirinU’niarksi)fDilusI)«'vrlopiiu'iii  (‘nriKir.tiioti  lltM  is  a n‘^!isirnMiir.i<lcniarknflR.\I(‘()riK)ratii>ii 


■ fflGH-ENDCADD 


elemenCs  with  a single  command.  Snap  op- 
tions such  as  Any  Point,  closest  Intersec- 
tion, Center  Point,  Midpoint,  and  Grid 
Point  are  always  available  through  on- 
screen icons,  and  the  last  one  chosen  stays 
active  when  appropriate. 

Dimensioning  options  are  limited  to 
those  common  in  architectural  applica- 
tions. Diameter  dimensions  can’t  be  auto- 
matically generated,  and  features  such  as 
geometric  tolerancing  don’t  exist.  The  sys- 
tem supports  five  types  of  cross-hatching 
patterns  with  variable  line  type,  spacing, 
and  angles.  Any  closed  boundary  with 
multiple  islands  can  be  specified  by  either 
a single  position  inside  the  region  or  by  se- 
lecting each  boundary  element. 

Increasing  the  0.5-inch  dimension  of 
the  gear  to  0.5625  inch  in  the  cross-section 
view  was  performed  in  just  two  steps, 
thanks  to  the  powerful  Stretch  Scope  by 
Points  function.  To  Drawbase,  a scope  is 
any  polygon-enclosed  region,  not  just  a 
rectangle-enclosed  region.  By  indicating  a 
scope  that  encloses  the  geometry  to  be 
moved  and  by  specifying  the  distance  to 
move,  all  geometry,  cross-hatching,  and 
dimensions  are  automatically  changed. 

The  same  function  was  used  again  to  re- 
flect the  increase  in  the  diameter  of  the 
gear  in  the  cross-section  view.  Increasing 
the  diameter  and  size  of  the  gear  teeth  in 
the  front  view  was  done  by  placing  the  en- 
tire gear  into  a set,  excluding  the  inner  cir- 
cles, then  scaling  the  set  by  a factor  of 
1.25.  Although  the  dimension  values  were 
automatically  updated  when  the  associated 
geometry  was  changed,  their  locations 
weren’t  always  changed  correctly,  and 
modifying  them  proved  cumbersome.  In 
some  cases  deleting  and  re-creating  the  di- 
mensions was  quicker. 

Drawbase  rose  to  the  occasion  when 
presented  with  the  challenge  of  creating 
the  test  floor  plan.  Built-in  menu  choices 
such  as  Walls,  Outside  Walls,  Profile  Off- 
set and  Wall  Opening  allow  double-line 
walls  to  be  created  quickly  and  efficiently. 
When  adding  a window  to  an  existing 
wall,  the  system  creates  the  correct  open- 
ing automatically.  Center  and  side  justifi- 
cation options  for  positioning  window  and 
door  openings  make  placing  these  objects 
a simple  task.  The  stretch  option  shows  its 
stren^  when  walls  or  wall  openings  need 
moving.  A symbol  library  with  over  250 


plan  and  elevation  view  architectural  sym- 
bols allowed  the  floor  plan  to  be  fully  ‘ ‘fur- 
nished.” The  symbols  are  indexed  in  a 4- 
by  6-inch  flip  chart  but  must  be  retrieved 
by  a numeric  filename.  However,  tablet 
squares  can  be  easily  programmed  via 
leam  mode  to  recall  commonly  used  sym- 
bols. Symbols  can  be  rotated,  mirrored, 
and/or  scaled  during  retrieval. 

3-D  MODE  'Orawbase's  3-D  mode  is 
new  with  Version  1.04  and  is  obviously 
still  in  its  early  stages  of  development. 
Only  a wireframe  mode  is  support^,  and 
there  is  no  provision  for  hidden-line  re- 
moval. This  mode  does  allow  you  to  create 
a 3-D  model  by  extruding  and  rotating  ex- 

■ Drawbase 
thanjust  a drafting 
tool.  Powerful  report 
generation  capabilities 
that  can  span  multiple 
drawings  are  built 
into  the  system. 


isting  2-D  geometry  and  then  viewing  the 
resulting  model  in  three-point,  two-point, 
or  orthogonal  perspective  from  any  loca- 
tion. This  capability  is  sparsely  described 
in  the  reference  manual,  and  examples  of 
its  use  are  not  yet  included  in  the  tutorial. 
Shaded  3-D  models  with  improved  view- 
ing options  will  be  incorporated  in  Version 
1 .05,  due  out  this  summer. 

Drawbase,  as  its  name  suggests,  is 
more  than  just  a drafting  tool.  Integrated 
into  the  system  are  powerful  report  genera- 
tion capabilities.  If  the  correct  procedures 
are  used  to  create  a drawing,  Drawbase 
can  automatically  produce  an  item  list  or 
bill  of  materials.  Furthermore,  objects  can 
have  attributes  such  as  cost,  color,  and 
manufacturer  associated  with  them,  allow- 
ing functions  such  as  counts,  cost  summar- 
ies, and  selective  queries  to  be  performed. 


Methods  for  semiautomatically  computing 
the  area  and  perimeter  of  floor  space  used 
are  also  available.  The  generation  of  re- 
ports can  span  multiple  drawings. 

The  user  interface  of  Drawbase  is  struc- 
tured entirely  around  the  graphics  tablet, 
which  has  the  advantage  over  other  input 
techniques  of  reducing  the  number  of  lev- 
els of  menus  required  to  access  a com- 
mand. The  disadvantage  of  the  tablet  is 
that  it  requires  you  to  continually  switch 
focus  between  the  tablet  and  the  screen. 
The  keyboard  is  used  only  for  text  and  nu- 
meric entry.  File  management  operations 
are  cumbersome — a single  drawing  is 
composed  of  five  files,  and,  when  filing, 
everything  to  be  saved  must  be  displayed. 
A file  is  always  retrieved  at  a zoom  scale  of 
1 , not  the  last  scale  used.  Layer  names  and 
colors  are  global,  not  drawing  specific. 

Assuming  that  you  always  know  when 
you  eiT,  Drawbase  has  no  comprehensive 
undo  function;  the  filing  functions  Temp 
Save  and  Temp  Restore  act  as  alternatives. 
The  reason  for  the  CHKDSK/F  cotrunand 
placed  in  the  AUTOEXEC.BAT  file  by 
the  install  procedure  became  evident  when 
a session  was  terminated  abnormally  by  a 
system  reboot.  Lost  clusters  totaling  over 
32K  of  space  were  found  when  the  check 
was  mn.  Drawbase  supports  the  DXF  for- 
mat for  geometry  exchange  and  also  al- 
lows attribute  data  to  be  exported  to  exter- 
nal database  systems. 

Drawbase  is  available  in  several  con- 
figurations ranging  from  $1,995  to 
$4,995.  The  full  version,  Drawbase  5000, 
was  the  package  tested  for  this  review. 
Skok’s  technical  support  staff  was  very 
helpful,  but  you  don’t  get  something  for 
nothing — support  is  free  for  the  first  month 
and  is  available  for  $100  per  month  there- 
after. You  may  need  it  at  first,  but  once 
you  become  familiar  with  the  program’s 
vast  tablet,  Drawbase  becomes  a very 
strong  architectural  CADD  system. 

— WUlSchleter 

FastCAD 

In  the  crowded  arena  of  PC  CADD  sys- 
tems, FastCAD,  the  $2,295  system  from 
Evolution  Computing,  is  one  of  the  few 
programs  we’ve  seen  that  actually  lives  up 
to  its  name.  FastCAD  is  a very  fast  and 
compact  2-D  CADD  package  with  an  ex- 
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FACT  FILE 


■■  Fa.v((Vl«.  Version  1.21 
I Evolution  Computing 
I 437 South 4Hih St.. 

■ #H)6 

■ Tempe.AZ8528l 
^ («I2)  967-8633 
■ Mst  Price:  S2.295 
I Requires:  286.  386.  or 
compatible;  512K  RAM;  LX7S  3.()or  later; 
math  copavessor  mouse  or  digitizing  tablet. 
Ill  Short:  One  of  the  «m>si  impressive  PC' 
CADI)  packages  in  terms  of  pertomiance  and 
ease  of  use.  A powerful  general-purpose  tixil 
still  lacking  in  funclionalii>  and  third-part> 
applications.  Its  expandability  gives  it  great 
potential.  Nirtcopy  protected. 
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cellent  user  interface, 

InsUilling  FastCAD  is  quick  and  easy. 
Distributed  on  five  360K  disks,  it  occupies 
a meager  800K  of  disk  space.  The  install 
procedure  loads  only  the  files  necessary 
for  your  hardware  configuration.  The  ap- 
propriate main  program  is  selected  from 
versions  optimized  for  each  processor/co- 
processor combination.  To  mcxlify  an  in- 
stalled driver,  you  must  either  run  the  in- 
stallation procedure  again  in  its  entirety  or 
use  the  DOS  COPY  command  to  copy  the 
appropriate  driver  from  the  floppy  disk, 
litis  is  especially  inconvenient  if  you  are 
using  more  than  one  plotter. 

PLEASANT  SURPRISE  Your  first 
plea.sant  surprise  will  come  when  you  type 
the  FCAD  command  and  the  main  Fast- 
CAD  .screen  appears  instantaneously.  The 
layout  of  the  screen  is  neat  and  clean,  dis- 
playing a single  line  of  pull-down  menu 
topics  across  the  top,  a single  column  of 
icons  on  each  side,  and  a single  command 
line  at  the  botton  of  the  screen.  If  you  are 
familiar  with  pull-down  menus,  you  can 
be  off  and  mnning  immediately. 

The  first  section  of  the  manual  de- 
scribes FastCAD' s features,  how  to  use  the 
menus  and  icons,  and  the  general  concepts 
of  entering  coordinates.  If  this  is  your  first 
CADD  system,  the  well-written,  profes- 
sionally documented  set  of  tutorials  sup- 
plied with  the  system  are  an  excellent 
learning  tool.  Experienced  CADD  users 
will  probably  be  able  to  use  the  system 


FastCAD  features  a Microsoft  Windows-//Jte  menu,  with  pull-down  menu  boxes  droppingfrom  the 
top  line.  In  the  lower-left  corner,  one  ttwth  of  the  gear  has  been  zoomed for  close  inspection . 


A FastCAD  fltutr  plan  .shows  the  availability  of  a number  of  different  line  thicktiesses.  This  feature 
is  even  handier for  mechanical  drafting. 


PC  MAGAZINE  ■ AUOUSTI988 
170 


\ If  You  CouM  Input  AnytKing  Into  Your  Computer 
‘‘  Instently,  Without  Using  The 
Keyboard,- W)uld  It  1^^  Your  Life  Easier? 

■ A tf  ' ' - - 


Introducing  DeskScan  2000. 
The  affordable  scanner 
from  Chinon. 


Chinon’s  unique  new  scanner  could  change  for- 
ever the  way  you  use  your  computer.  With  OCR  software,  it 
scans,  digitizes  and  inputs  text  into  your  computer  so  that 
you  can  edit  it  with  almost  any  word  processing  software. 
That  means  no  more  retyping  of  documents.  Just  think 
how  much  time  that  could  save  you  and  your  staff! 

DeskScan  2000  also  scans  images,  so  that  you 
can  input  graphics  too.  Then  you  can  manipulate  these 
images  with  desktop  publishing  or  graphics  software. 

Best  of  all,  DeskScan  2000  is  much  lower  priced 
than  most  effective  scanners.  That  means  it’s  finally  cost- 
effective  to  put  a scanner  on  every  PC  user’s  desk. 

DeskScan’s  unique  overhead  scanning  design 
means  that  you  no  longer  have  to  separate  pages  from 
documents  to  feed  them  through  a scanner.  The  document 
stays  still  while  the  scanning  head  “reads"  the  page.  And 
the  unit  automatically  adjusts  for  room  lighting  levels. 

Scanners  aren't  just  for  desktop  publishing  any 
more.  DeskScan  2000  becomes  an  economical  FAX,  with  the 
simple  addition  of  an  inexpensive  add-in  bocird.  Chinon  sells 


CHINON 

Chinon  America,  Inc,  660  Maple  Ave.,  Torrance,  CA  90503 


CIRCLE  318  ON  READER  SERVICE  CARD 


this  exciting  option  and 
others  in  package  com- 
binations of  bundled 
hardware  and  software— 
so  that  you  have  an  af- 
fordable way  of  getting 
started  with  your 
scanner  right  away. 

So  see  for  your- 
self what  DeskScan  2000 
can  do  for  you.  Call  TOLL- 
FREE  1-800441-0222 
TODAY  for  the  DeskScan 
2000  dealer  nearest  you. 
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with  minimal  reference  to  the  manual. 
However,  skimming  through  the  njtorials 
is  still  recommended  because  they  demon- 
strate several  powerful  features  and  meth- 
odologies unique  to  FastCAD . 

It's  easy  to  retrieve  an  existing  drawing: 
Just  click  on  the  Files  menu,  then  click  on 
the  Load  option,  and  a full  directory  listing 
appears.  Click  on  the  desired  file,  and  the 
drawing  appears  with  amazing  speed.  Be 
sure  to  view  some  of  the  sample  drawings 
that  come  with  the  system.  You  may  have 
to  retrieve  the  complex  ones  several  times 
before  you  believe  the  speed  with  which 
they  appear. 

Making  sketches  with  FastCAD  is 
ea.sy;  creating  an  accurate,  fully  detailed 
drawing  is  a chore  that  uncovers  several 
limitations  of  the  system.  Although  Fast- 
CAD pos.sesses  a fillet  function,  it  allows 
only  lines  to  be  filleted.  Thus,  the  fillet  at 
the  base  of  the  test  gear  tooth  had  to  be  vi- 
sually located.  Trying  to  use  the  intersec- 
tion modifier  to  snap  to  a circle/circle  inter- 
section proved  fruitless,  and  the  trim 
function  works  only  with  lines.  Crosshatch 
fill  can  be  performed  only  inside  a polygon 
entity;  therefore  the  gear  cross  section  was 
outlined  with  regular  geometry  (lines  and 
arcs),  and  separate  polygons  were  created 
to  approximate  the  cross-hatching  bound- 
aries. To  snap  to  object  endpoints,  mid- 
points. or  intersections  requires  at  least 
two  extra  menu  selections  every  time  a 
snap  is  desired.  Only  four  types  of  dimen- 
sions ate  supported:  horizontal,  vertical, 
parallel,  and  angular.  A radial  dimension 
command  supplied  as  an  external  proce- 
dure was  used  to  generate  the  diameter  di- 
mensions by  first  creating  the  radial  di- 
mension and  then  editing  the  text  to  get  the 
desired  result.  In  general,  many  operations 
in  FastCAD  seem  to  be  “sketch-pad  ori- 
ented"— thus  making  accurate  drawing 
difficult. 

FastCAD's  Stretch  command  allows 
for  easy  modification  of  the  gear  drawing 
as  required.  Everything — geometry,  di- 
mensions, and  cross-hatching — is  auto- 
matically changed  once  the  modification  is 
specified.  Other  editing  methrxis  support- 
ed by  FastCAD  include  Connect,  Bend. 
Break,  and  Polyedit,  along  with  the  stan- 
dard Move,  Rotate,  Scale,  and  Mirror 
functions.  Only  a single  level  of  Undo  is 
supported. 


FastCAD's  support  of  up  to  four  win- 
dows on  the  screen  at  a time  simplified  the 
creation  of  the  test  floor  plan  drawing.  One 
small  window  was  created  as  an  overview 
window,  while  the  major  portion  of  the 
screen  was  used  as  a detail  window.  This 
allowed  zooming  in  on  portions  of  the 
drawing  by  selecting  the  zoom  box  in  the 
overview  window  with  the  detail  window 
as  the  current  view.  You  can  select  entities 
or  locate  positions  in  any  displayed  win- 
dow. The  cursor,  rabber-banded  entities, 
and  zoom  box  are  dynamically  displayed 
in  all  windows  as  appropriate.  Display 
functions  (zoom  and  pan),  window  man- 
agement functions  (add,  delete,  resize), 
and  color,  layer,  and  line  style  manage- 
ment functions  are  all  icons  that  are  always 
selectable,  even  while  you  are  in  the  mid- 
dle of  entity  creation.  The  speed  of  Fast- 
CAD was  greatly  appreciated  when  zoom- 
ing in  on  the  floor  plan  with  multiple 
windows  displayed. 

STANDALONE  TRANSLATORS  In- 
cluded with  the  system  are  translators  to 
and  from  Ar/roCAD’s  DXF  format.  These 
worked  without  a hitch  on  several  simple 
files.  EasyCAD,  a direct  translator  to/from 
Evolution  Computing's  low-end  CADD 
product,  is  also  included,  as  are  translators 
to/from  Evolution  Computing's  own  AS- 
CII exchange  file  format.  All  of  the  trans- 
lators exist  as  standalone  programs. 

Customization  and  expandability  are 
definite  strengths  of  FastCAD.  Internally, 
the  system  is  driven  entirely  by  text  com- 
mands. In  fact,  the  standard  menu  file  is 
Just  a simple  ASCII  text  file  containing 
FastCAD  commands  and  can  be  modified 
at  will.  For  automatic  demonstrations,  pre- 
sentations, and  tutorials  the  script  file  ca- 
pability is  great,  butaleam  mode  for  creat- 
ing the  script  files  is  glaringly  absent,  A 
powerful  but  diffieult-to-u.se  macro  facility 
allows  even  more  customization.  Perhaps 
the  most  powerful  feature  is  the  capability 
for  third-party  developers  to  add  extended 
procedures,  an  assembly-language  inter- 
face methrxl  for  adding  new  commands 
and  entities  to  FastCAD . 

Even  with  its  limitations,  working  with 
FastCAD  is  a pure  Joy.  Its  user  interface  is 
clean  and  consistent,  and  its  speed  of  re- 
sponse is  terrific.  With  these  virtues,  its  ca- 
pabilities for  expansion  and  customiza- 


tion, and  increased  third-party  support  for 
specific  applications,  FastCAD  has  the  po- 
tential to  become  a major  force  in  the  PC 
CADD  market, — Will  Schleter 


MicroStation 

Intergraph  Corp.  is  one  of  the  best-known 
names  in  the  turnkey  minicomputer  busi- 
ness. Its  CADD  workstation  products, 
costing  well  into  five  figures,  are  the  life- 
blood of  big  corporate  design  work.  To 
discover  that  Intergraph  markets  Micro- 
Station,  a product  for  the  PC,  is  exciting. 
According  to  some  estimates,  MicroSta- 
tion has  80  percent  of  the  functions  found 
in  Intergraph's  big-ticket  workstations. 

MicroStation  was  not  designed  by  In- 
tergraph, but  by  Bentley  Systems,  of 
which  Intergraph  owns  half  and  has  exclu- 
sive distribution  rights.  The  important 
point  is  that  MicroStation  was  designed 
from  the  start  to  emulate  Intergraph's  turn- 
key systems,  with  the  result  that  you  get 
feature-rich  drafting  functionality  that  ap- 
proaches that  of  systems  costing  ten  times 
as  much. 

Many  of  us  have  had  the  experience  of 
learning  a new  software  package  and  real- 
izing, perhaps  after  a considerable  length 
of  time,  that  we  have  finally  become  pro- 
ductive in  the  use  of  the  software.  This 
productivity  comes  both  from  an  intimate 
knowledge  of  the  package  and  from  the  ex- 
tent of  the  capabilities  of  the  software.  Mi- 
croStation focuses  on  productivity:  once  a 


FACT 


FILE 


MicroStation, 

Version  2.13 
InteigraphCofp. 

One  Madison  tndustrial 
Park 

Huntsville,  AL  33807 
(800)343-4856 
(800)  343-02 1 8 (in  AL) 

List  Prict:  $2,993 

Requires:  286, 386,  or  compatible;  640K 
RAM;  DOS  3.0  or  later;  math  coprocessor. 
In  Short:  An  extremely  powerful  package 
from  a well-known  mmicomputer  CAD  ven- 
dor  with  a steep  kaming  curve  and  lots  of 
functions.  Copy  protected. 
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MicroStation 
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High  Tech 
Insurance 


With  Everex  tape  backup  products,  users  of  IBM* 
PC~/XT7ATs*,  compatibles  or  PS/Zs”  can  insure  that 
the  valuable  information  stored  on  their  system  hard 
disks  is  never  lost.  A variety  of  options  are  available 
including  40MB  to  125MB  capacity  in  cartridge, 
cassette  or  mini-cartridge  drives — all  at  affordable 
prices. 

Everex  has  been  an  industry  leader  since  1984, 
providing  a variety  of  tape  backup  systems  to  meet 
your  data  security  needs.  Our  external  tape  units  are 
perfectly  suited  for  sharing  among  several  users 
because  they  can  be  easily  transported  from  desk  to 
desk.  The  popular  half-height,  internal  units  are 
designed  to  fit  inside  5 1/4-inch  disk  drive  slots. 
There’s  even  a mini-cartridge  drive  that  fits  right  into 
a disk  drive  slot  and  runs  off  an  existing  floppy 
controller. 

With  Everex  tape  systems,  you  have  the  flexibility  to 
save  or  restore  all  information  on  your  hard  disk, 
including  DOS  and  all  other  operating  systems. 
Backup  can  be  done  file-by-file  or  as  an  entire  mirror 
image,  and  you  can  restore  individual  files  from 
image  backups.  You  can  also  backup  and  restore 
data  over  Novell*  networks,  including  bindery  and 
trustee  files  that  contain  Novell  network  security 
information.  If  you  have  an  assortment  of 

tVEItex  n • «M  evn  fcr  CXnIton 


PC/XT/ATs,  compatibles  and  PS/2s,  you  can  cut 
down  on  your  backup  costs  by  using  one  Everex  tape 
backup  unit.  Just  put  a special  controller  card  in  each 
computer  and  share  the  tape  unit  among  them. 

When  you  buy  an  Everex  tape  backup  system  you 
get  everything  you  need  including  manuals, 
software,  blank  tape,  a cable  and  a controller  card. 
This  isn't  true  with  other  tape  units  on  the  market 
today — their  extra  costs  can  add  as  much  as  $250  to 
a system. 

When  it  comes  to  insuring  your  data,  it’s  easy  to  see 
why  Everex  has  the  answer. 

For  more  information  or  the  name  of 
your  nearest  Everex  dealer  please  call: 

in  USA  1-800-821-0806 

in  Calif.  1-800-821-0807 

EVER  tor  Excellence* 

415>498>1111  48431  Milmont  Drive,  Fremont,  CA  94538 
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Takeapeek 
at  Genoa^  new 
C graphics  add 


You've  known  Genoa  as  a developer 
of  high  performance  graphics  chips,  and 
a leading  manufacturer  of  graphics 
boards  and  tape  backup.  Soon  you’ll 
be  able  to  depend  on  us  for  all  your  PC 
graphics  add-on  hardware. 

Over  the  next  year,  we'll  be  unwrap- 
ping a series  of  graphics  products.  Each 
is  designed  to  give  you  the  most  reliable, 
yet  innovative  engineering  features.  And 
above  all,  the  highest  performance 
possible. 

Our  SupeA/GA  HiRes  family,  featured 
here,  is  the  first  in  our  new  product  series. 
SuperVGA  HiRes  offers  breathtaking 
color  and  resolution.  From  16  colors  in 
1024x768.  Up  to  256  colors  in  800x600. 
You’ll  see  more  of  your  spreadsheets  at 
once  with  SuperVGA  HiRes.  132  columns 
and  60  rows.  You'll  do  Windows  or 
OS/2.  In  fact,  every  SuperVGA  HiRes 
feature  is  designed  to  turn  your  IBM 
PC/XT/AT  and  PS/2  models  25  and  30 
into  real  graphics  engines. 


Delivering 

SuperVGA  HiRes"  now! 


■ 100%  IBM  VGA  compatible 

■ Advanced  features 

-1024x768  in 
16  colors  and 
800x600  in 

256  colors/Model  5200 
-512x512  in 
256  colors/Model  5100 

■ 132  columns  text 

■ For  both  analog  and 
TTL  displays 


If  you're  looking  for  PC  graphics 
add-ons,  take  a look  at  Genoa  first.  Our 
new  line  of  products  is  starting 
delivery  now! 

For  the  Genoa  dealer  nearest 
you  or  to  add  your  name  to  our  mailing 
list  contact:  Genoa  Systems  Corporation, 
73  ETrimble  Road,  San  Jose,  CA  95131. 
Fax:  408/434-0997.  Telex:  172319. 

Or  phone:  408/432-9090,  In  the  UK, 
contact  Genoa  Systems  Limited,  phone: 
01-225-3247.  In  the  Far  East,  contact 
Genoa/Taiwan,  phone:  2-776-3933. 
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Genoa 

SYSTEMS  CORPORATION 

Delivering  PC  Graphics 

408/432-9090 
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To  make  drawing  the  section  view  of  the  gear  easier.  MicroStation  projected  construction  lines  in 
from  the  right  to  act  as  guidelines  while  the  shape  hos  being  formed. 


WLrl^SOUD.  WT=i,  LCrSOL,  PRI  ,C0=2 
'"I'i  Selec<^  to  zooh  ^koitt 

_ Displ^^y  coKpie^e 


With  MicroStation,  al!  dimensions  can  appear  in  all  views.  Here,  two  of  the  three  dimension  sets 
are  turned  off  in  three  of  the  vtVw’j.  but  dimensions for  both  the front  and  side  views  are  displayed  in 
the  upper-right  isometric  view. 


user  is  intimate  with  its  commands  and 
structures,  he  can  expect  a level  of  produc- 
tivity that  may  not  be  achievable  even  with 
the  venerable  AutoCAD. 

The  downside  of  this  power  is  the  ex- 
tremely steep  learning  curve  required. 
Where  most  CADD  packages  are  now  us- 
ing some  sort  of  pull-down  menu  or  point- 
and-click  methodology,  MicroStation  pre- 
sents you  with  a basically  empty  screen.  At 
first  the  empty  screen  is  intimidating:  there 
are  no  indications  of  what  to  do.  Later,  you 
come  to  appreciate  MicroStation' ^ clean 
style.  The  clear  screen  gives  you  room  to 
do  the  business  at  hand:  drawing.  But  if 
you  don’t  know  the  commands  you  want 
to  execute,  you  are  in  for  a long  session  of 
searching  through  the  manuals  or  resorting 
to  such  techniques  as  keeping  scratch-pad 
notes  of  useful  conunands.  In  our  case, 
learning  it  required  a diligent  search 
through  the  manuals  (it  took  several  hours) 
to  figure  out  how  to  place  a “tentative" 
point  that  would  snap  to  the  endpoint  of  an- 
other entity.  (How?  By  pressing  both 
mouse  buttons  simultaneously.) 

In  fairness  to  MicroStation,  the  pro- 
gram is  designed  to  work  with  a digitizing 
tablet,  even  though  a mouse  is  supported. 
This  is  frequently  the  case  with  CADD 
software:  either  the  software  works  best 
with  a mouse  but  can  accept  a digitizing 
tablet,  or  it  is  most  prtxiuctive  with  a digi- 
tizing tablet  and  barely  tolerates  a mouse. 
MicroStation  is  decidedly  situated  in  the 
second  category.  A digitizing  tablet  is  es- 
sential for  the  simplification  of  finding  and 
executing  commands. 

TERSE  DOCUMENTATION  If  we 

have  a strong  criticism  of  MicroStation,  it 
is  in  its  documentation.  The  reference 
manual  is  terse,  to  put  it  politely,  and  the 
index  isn’t  much  more  than  an  alphabet- 
ized list  of  commands.  If  you  know  the 
corttmand  you’re  looking  for,  great;  but  if 
you  don’t,  it’s  time  for  a marathon  page- 
nrming  session.  The  21  pages  in  the  chap- 
ter devoted  to  design  file  concepts  is  about 
as  good  as  it  gets.  If  you  have  the  time  to 
take  a class  in  MicroStation,  it  would  be 
well  worth  the  investment. 

Technical  support  for  MicroStation 
from  Bentley  Systems  is  excellent.  The 
people  we  talked  to  were  friendly,  knowl- 
edgeable, and  frank.  In  response  to  our 
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SORRY  but 
THE  NEXT 
GENERATION 
DATABASE 
WONT  SHIP 
NJULY 


Were  talking  about  the  DBMS 
you've  been  hearing  about 
The  PC  database  management 
system  that  "leapfrogs  into  the  next 
generation,"  the  "most  powerful, 
easiest  to  use  DBMS  ever  made  for 
a PC." 

But  it's  not  the  PC  database 
system  that  may  ship  at  the  end  of 
July.  It's  here.  Now. 

MEET  THE  NEW 
DBMS  STANDARD. 


MeetR:BASE.* 

WYSIWYG  screens  forms  and  reports. 


Whether 
you're  a novice  or 
an  expert,  RrBASE 
is  now  your  best 
choice  for  order- 
entry  and  inven- 
tory control, 
personnel  and  pay- 
roll, or  any  other 
database  applica- 
tion, large  or  small. 

But  you  don't  have  to  take  our 
word  for  that: 

"It  combines  the  ease  of  use  a novice 
reituires  with  the  sophistication  and  power 
a professional  demands.  R:BASEfor 
DOS  is  clearly  the  best  general-purpose 
PC  DBMS  available  today" 

—PC  Week 

NOBODY  LIKES 
DOING  THINGS 
THE  HARD  WAY. 

So  R:BASE  uses  its 
advanced  technology 
to  let  you  do  everything, 
even  create  complete 
applications,  without 


learning  any  commands. 

Screens,  forms  and  reports  are 
all  laid  out  visually,  so  what  you 
see  is  what  you  get 

For  data  management  on  the 
fly,  RrBASE  uses  PBE  (Prompt  By 
Example)  instead  of  QBE  (Query 
By  Example)  because  queries  aren't 
all  you  need  to  do.  Just  select  tasks 
and  RrBASE  does  them,  helping 
you  with  menus,  prompts  and 
on-line  help. 

To  automate  your  database 
needs,  you  can  record  all  your  key- 
strokes in  the  interactive  mode, 
then  play  them  back  later. 

Or  use  our  second-generation 
application  generator  to  quickly 
and  easily  create  user-friendly 


\bu'll  have 
to  see  it 
to  believe  it. 

d way 


IF  YOU  DON'T  WANT  TO  READ  ALL  THAT, 
READ  THIS: 

Easy-to-use  Prompt-By-Example  (PBE)  does  riYrythi»^ 
because  queries  (QBE)  aren't  all  you  need  to  do. 
WYSIWYG  screens,  forms  and  reports. 

Automatic  applications  for  novices  and  quick  prototypes 
for  power  users  with  no  prc^ramming,  no  commands. 
Really  easy  SQL  that  even  novices  can  use  with  menus, 
prompts  and  on-line  help. 

LAN  s are  free  for  up  to  3 users,  with  full  concurrency 
control  down  to  the  item  level. 

Real  OS/^  means  that  R:BASE  is  the  only  PC  DBMS  that 
gives  you  multi-tasking,  automatic  caching,  etc. 

Share  micro  data  by  importing/exporting dBASE,"^  Lotus,® 
Multiplan,®  ASCII  files  or  import  from  pfs:file^'  and 
dBASE  II.® 

Share  mainframe  data  from  SQL/DS,  Ramis  II,  SAS, 
etc.  through  Lotus'  The  Application  Connection.® 
Companion  products  include:  network  six-pack  and 
unlimited  LAN  versions;  runtime,-  business  graphics,- 
Program  Interface  to  C,  Pascal  and  FORTRAN;  English  as 
a query  language. 


R way 
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applications  without  learning  a single  command 
or  writing  a single  line  of  program  code. 

1SR:BASEFAST? 

IT  SCREAMS! 

We  rewrote  R:BASE  in  C and  optimized  it 
for  speed. 

Then  made  it  smarter,  so  database 
operations  like  SORT  VIEW  and 
CROSSTAB  are  up  to  20  times  faster 
because  R:BASE  automatically  chooses 
the  fastest  way  to  get  the  infor- 
mation you  need. 

And  our  built-in  inter- 
mediate code  compiler  adds 
another  giant  burst  of  speed. 

MORE  POWER 
THAN  YOU  MAY 
EVER  NEED.  = 

MASF. 


With  no  pro- 
gramming, novices 
and  experts  can  quickly  and 
easily  include  advanced  features 
like  data  validation.  Computed 
values  and  conditions.  Look-up 
capabilities.  Even  relational  links 
for  order-entry  or  invoicing  sys- 
tems so  that  data  is  entered  into  or 
retrieved  from  multiple  files. 

Or  you  can  work  directly  with 
R:BASEs  extensive  programming 
language,  or  easily  build  on  the 
code  produced  by  our  application 
generator. 

R:BASE  supports  up  to  80  tables 
(data  files)  in  a database.  Provides 
scores  of  scientific  and  business 
functions,  powerful  commands, 
password  protection  and  key- 
board macros.  Has  a really  easy 
to  use  SQL  that  can  be  used 
with  menus,  in  command 


] mode,  or 
embedded  in 
custom  programs. 

Includes  an  intermediate-code 
compiler  that  generates  fast,  effi- 
cient code.  Offers  a runtime 
package.  And  more. 

LAN'S,  OS/2’ 

AND  A WHOLE 
LOT  MORE. 
R:BASEforDOS 
comes  out  of  the  box 
with  support  for  up  to 
3 LAN  users  (more 
available),  with  con- 
currency control 


down  to  the  item  level.  And  R:BASE 
for  OS/2  has  the  same  features  and 
facilities  with  the  added  bonus  of 
multi-tasking — so  anyone  can  do 
several  things  at  once — and  even 
faster  performance 

With  all  this,  R^BASE  for  DOS  (1-3 
users)  is  just  $725;  R.  BASE  for  OS/2 
(multi-tasking)  is  $895.  Check  it  out 
with  your  nearest  dealer,  or  contact; 
Microrim,  Inc,  RO.  Box  97022, 
Redmond,  WA  98073. 

What  are  you  waiting  for? 

Call  I-800-624-08I0  today. 


R:BASE 

From  Microrim 


From  Alaska  and  Canada,  call  I -206-867- 1 800  Department  PCM888  Microrim  and  R.  BASE  arc 
trademarks  of  Microrim,  Inc  Other  products  and  services  mentioned  are  not  ©Microrim  1988 
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criticism  of  the  documentation  and  the 
stark  user  interface,  the  Bentley  represen- 
tatives described  Version  3.0,  which  will 
be  available  by  late  summer.  Version  3.0 
will  include  features  lacking  in  the  current 
version,  including  pull-down  menus  and 
expanded  documentation.  Meanwhile, 
Bentley  offers  a host  of  programs  that  can 
be  used  to  enhance  MicroStation,  many  at 
no  charge.  Many  can  be  retrieved  from  the 
Bentley  Bulletin  Board. 

Documentation  and  learning  curves 
aside,  MicroStation  has  enough  features  to 
keep  even  the  most  demanding  draftsman 
happy.  Up  to  eight  views  of  a drawing  are 
supported;  these  are  user  definable  and  can 
be  named.  On  a one-monitor  system,  four 
of  the  views  are  on  a virtual  screen,  hidden 
from  view.  On  command,  the  contents  of 
the  virtual  and  visible  screens  can  be 
swapped.  On  a two-monitor  system,  all 
eight  views  are  constantly  visible.  You  can 
draw  “fences”  around  parts  of  the  draw- 
ing and  then  copy,  mirror,  rotate,  plot,  ma- 
nipulate attributes,  and  so  forth  within  the 
fence.  The  flexibility  of  the  fencing  makes 
this  a powerful  feature. 

POWERFUL  COMMANDS  A host  of 
user-definable  Lock  commands  are  avail- 
able— Axis  Lock,  Snap  Lock,  Level 
Lock,  and  so  on.  The  Ixxk  and  Fence 
commands  were  extremely  useful  in  draw- 
ing the  test  gear.  MicroStation  has  a pow- 
erful parallel  command  that  will  even  par- 
allel complex  elements  (complex  elements 
are  a series  of  attached  line  elements  that 
ate  connected  together  into  one  and  can  be 
filled  with  cross-hatching,  have  its  area 
calculated,  and  so  on). 

As  you  would  expect  in  a package  this 
powerful,  a programming  language  is  sup- 
ported. In  addition,  an  interface  with 
dBASE III  is  supported.  Programs  to  query 
the  database  for  all  the  occurrences  of  a 
door  symbol,  for  example,  can  be  written. 
Text  can  be  imported  from  an  ASCII  text 
file,  giving  you  the  ability  to  use  a word 
processor  to  type  up  assembly  instructions 
and  then  import  them  onto  the  drawing. 

One  drawing  can  be  used  as  a reference 
file  for  another.  In  a way  similar  to  placing 
a reference  drawing  on  a drawing  board 
with  an  overlay  on  top  of  it,  you  can  trace 
the  reference  drawing  and  pull  portions 
into  the  active  drawing.  The  reference  file 


is  dynamic;  if  it  is  updated,  the  updates 
will  be  visible  each  time  the  reference 
drawing  is  called  up. 

MicroStation  is  what  is  known  as  a “ro- 
bust” package.  Drawings  are  updated  on- 
disk  as  you  work.  Most  software  updates 
only  RAM  and  later  updates  the  disk  on  a 
Save  command,  losing  the  updates  if  there 
is  a power  outage  before  the  drawing  is 
saved.  This  is  not  a problem  with  Micro- 
Station.  Note  that  since  deletes  occur  on 
the  disk,  the  benchmark-test  block  delete 
time  for  MicroStation  includes  updating 
the  disk  file,  making  its  speed  even  more 
impressive. 


■ Companies  with  an 
eye  to  the  future  may  want 
to  start  on  a PC  with 
MicroStation  and  later 
move  up  to  a turnkey 
minicomputer. 

Intergraph  is  one  of  the  remaining  ven- 
dors that  still  use  a hardware  lock.  The 
disks  are  not  copy  protected,  so  backup 
copies  can  be  made.  MicroStation  will  run 
without  the  lock,  but  only  in  demo  mode. 
The  people  at  Bentley  Systems  told  us  that 
some  users  make  use  of  this  feature  by 
starting  a plot  on  a computer  without  the 
hardware  lock  while  they  continue  work- 
ing on  another  computer  with  the  lock  in 
place.  Since  demo  mode  will  not  abort 
midcommand,  the  plot  finishes  before  the 
lockless  machine  shuts  down. 

3-D  MODELING  The  3-D  features  of 
MicroStation  are  extremely  well  con- 
ceived and  powerful.  Many  of  the  2-D 
commands  are  consistent  with  their  3-D 
implementation,  hence  the  learning  curve 
to  get  into  3-D  drawing  is  much  less  steep. 
We  were  amazed  to  find  that  you  could 
start  drawing  a line  in  one  view  of  the  ob- 
ject and  terminate  it  in  another  view  where 
it  was  easier  to  snap  to  the  desired  point. 
The  views  are  all  real  views;  a change  in 


one  view  is  reflected  in  the  rest.  This  is  the 
way  a 3-D  CADD  package  should  work. 
Surprisingly,  hidden-line  removal,  cross- 
sections,  and  shading  ate  not  supported  by 
this  MicroStation  feature. 

Who  would  be  willing  to  spring  for  the 
$2,995  price  tag  of  MicroStation?  Certain- 
ly users  already  familiar  with  Intergraph’s 
products  who  want  to  add  CADD  worksta- 
tions at  oneYenth  of  the  cost.  Also,  compa- 
nies with  an  eye  to  the  future  may  recog- 
nize that  they  can  start  on  a PC  with 
MicroStation  and  move  up  to  a turnkey 
minicomputer  and  bring  their  valuable  ex- 
pertise and  drawings  along  with  them. 
(.MicroStation  supports  a file  transfer  facil- 
ity to  other  Intergraph  systems  but  does  not 
support  import  or  export  to  DXF  file  for- 
mats; DXF  file  transfers  will  be  supported 
in  Version  3.0.) 

Because  of  its  huge  range  of  features 
and  commands,  MicroStation  will  also  be 
attractive  to  customers  who  purchase  it 
solely  on  its  own  merits.  Such  customers 
must  recognize  the  amount  of  learning 
they  will  have  to  undertake  to  use  Micro- 
Station  to  its  fullest  extent.  Their  efforts 
will  be  paid  off  with  a CADD  package  that 
is  extremely  powerful. — Donald  C. 
Peckham  and  Martin  L.  Ramsay 

Personal  Designer 

Computervision  Cotp.  ’s  Personal  Design- 
er is  a 3-D  wireframe  mechanical  design 
and  drafting  program  modeled  after 
CADDS  4X,  Computervision 's  traditional 
mainframe-based  turnkey  CADD  system. 
An  additional  module.  Personal  Designer 
Surfaces,  adds  3-D  surface  modeling, 
shading,  and  rendering. 

There  are  two  main  reasons  why  you 
would  spend  over  $9,(X)0  for  this  fully  out- 
fitted system  ($5 ,800  for  Personal  Design- 
er, $2,8(X)  for  Surfaces,  and  $1,000  to 
$1,300  for  DFX,  IGES,  or  CADDS  4X 
translators).  First,  you  may  already  have  a 
CADDS  4X  system  to  which  you  would 
like  to  add  PC-based  workstations  without 
having  to  retrain  your  employees  or  hassle 
with  incompatible  systems.  Second,  if  you 
can’t  find  everything  you  need  in  the  other 
systems  in  the  marketplace,  you  may  just 
need  the  most  powerful  PC  mechmical 
3-D  surface-modeling  system  around. 

Recently  Computervision  was  pur- 
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Rated  #1  business  graphics  package 
second  consecutive  year.  -Sonware  Digest 

9966 


“They  (Harvard  Graphics).. .made 
the  best  even  better.” 

-Jim  Seymour,  '3est  of  '87'  PC  Magazine 


99 


99 


“Product  of  the  Year”-infoworld  1988 


Winner  1988  Personal  Computing 
Graphics  Challenge 


Award  Winning  Performance. 


There  are  a number  of  prestigious 
honors  in  the  graphics  business.  But 
oniy  one  program  has  captured  them 
ail.  Harvard  Graphics. 

Harvard’s  flexibiiity,  ease  of  use, 
and  high  quaiity  output  make  it  the 
unanimous  choice  of  the  nation’s 
ieading  software  evaluators. 


We  couldn’t  be  more  honored. 
But  Harvard  isn’t  resting  on  its  laurels. 
New  Harvard  Graphics  2.1  adds 
a unique  spelling  checker,  over  200 
new  symbols,  improved  editing 
capabilities  and  more. 

There’s  one  more  recommenda- 
tion we’d  like  to  have.  Yours. 

Call  for  a free  trial  disk  and 


Graduate  to  New  Harvard  Graphics  2.1  with  Spelling  Checker. 


For  a free  trial  disk  call  1-800-345-2888,  Operator  53. 
For  upgrade  information  call  1-800-255-5550. 


let  Harvard  Graphics  demonstrate 

its  winning  form. 
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Performance  Tests:  High-End  CADD 


Our  performance  tests  measure  the  time  it  takes  for  these 
packages  to  perform  two  frequently  used  CADD  functions: 
screen  redraw  and  deletion.  They  also  record  the  size  of  a typical 
file.  We  performed  the  tests  on  an  8-MHz  IBM  PC  AT  with  a standard 
30MB  hard  disk  drive  and  an  80287  math  coprocessor. 


Performance  Times 

(Times  given  in  seconds) 


File  Size 
(Kbytes) 

Redraw 

Block 

Delete 

RoboCAD 

N/A 

26.5 

16,5 

OataCAD 

147 

20.0 

9.0 

Personal  Designer 

47 

10.5 

32.3 

Cadkey 

43 

10.3 

6.5 

VersaCAD  Design 

39 

8.0 

5.0 

CADvance 

24 

8.0 

3.0 

Drawbase 

12 

8.0 

2.0 

MicroStation 

89 

5.4 

8.2 

Arris* 

18 

4.6 

15.4 

AutoCAD 

49 

2.6 

1.1 

FastCAD 

11 

2.0 

1.2 

CAOmax  3D 

132 

1.1 

5-0 

N/A— Not  appticabie:  due  to  the  program's  unique  file-hancHing  scheme  which  breaks  files 
into  shapes  and  stores  the  shapes  by  category,  the  tile  size  is  unreponable. 

'Arhswas  tested  under  Xenix,  its  natural  operating  environment.  An  Intel  AboveBoard  with 
4MB  of  memory  and  a VMI  video  adapter  board  were  also  required 


2.936 


Relative  Times 

{AutoCAD  • 100) 


We  measured  the  File  Size  for  the  full  ten-by-ten  entity 
array.  These  sizes  ranged  from  1 1K  to  147K.  A number 
of  factors  affect  the  file  size.  Some  programs  store  files 
as  text  rather  than  as  binary  files,  which  causes  larger- 
than-normal  file  sizes.  The  number  of  points  necessary 
for  defirting  an  object,  the  layout  of  the  stored  information, 
and  the  resolution  of  the  data  point  specifications  are 
other  factors  that  influence  file  size. 

The  Redraw  test  measures  the  time  it  takes  to  redraw 
tha  full  array  on  the  screen  by  zooming  to  a full-page 
view  and  centering  the  array  on  the  page.  The  results 
ranged  from  1 . 1 to  26.5  secortds.  arid  the  average  time 
was  8.9  seconds. 


The  Block  Delete  test  measures  the  time  it  takes  to 
delete  the  bottom  hail  of  the  array  using  a single  block- 
deieie  operation.  We  did  not  indude  the  time  taken  to 
select  the  block.  Though  AutoCAD  and  FastCAD  were 
the  fastest,  credit  also  goes  to  Drawbase.  which  creates 
its  own  script  files  for  frequently  used  furtctions.  These 
files  result  in  faster  execution  of  heavily  used 
commartds. 

A portion  of  the  drawing  used  lor  our  tests  is  reproduced 
on  the  left,  ft  consists  of  a ten-by-ten  array  of  entities. 
Each  entity  consists  of  a square  that  contains  an 
irtschbed  circle  with  another  square  inscribed  inside  it. 
Each  entity  is  separated  from  the  others  on  all  sides  by 
1/4  inch. 
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SummaSketch  is  the  world’s  best 
selling  tablet  because  it's  filled  with 
"Plus’s".  Like  full  IBM  connectivity 
with  the  PC,  AT  and  PS/2.  Plus  full 
Microsoft®  compatibility  through 
a Universal  Mouse  Emulator'". 

Plus  a separate  tablet  driver  for 
Microsoft  Windows.  Plus  a two-year 
warranty.  Add  that  to  our  standard 
features -like  high  resolution  and 
accuracy  with  the  most  software 
compatibility -and  you  have  the 
tablet  with  all  the  Plus’s.  The 
12'  X 12"  SummaSketch  Plus. 

New  18"  X 12"Versian.  Now  you 
can  get  all  these  great  features  in 
our  larger  SummaSketch®  Profes- 
sional tablet.  All  the  Pius’s,  plus 
more  active  area  to  work  withi 


CAD 


Desktop 

Publishing 


Hands  down, 
the  best  selling 
most  compatible 
graphics  tablet 
you  can  buy. 


Universal  Mouse  Emulator™ 
adds  software  compatibility  with 
AutoSketch  and  hundreds 
of  other  programs. 


§jumr\agtaphic6' 

Fairfield,  CT  06430  - 203-384-1344 

r SENDmI  ^fTHEPLUS’sT  “1 

Send  me  more  information  on  the 
AutoEASE  template  offer  and  on  I 

I SummaSketch  tablets.  I 

I Type  ol  industry: | 

I Type  of  application: I 

( ) I'm  interested  in  OEM  inlormation.  I 

Name: 

Title: 

I Company: 

I Address: i 


j City: i 

I State:  Zip: j 

1 Mail  to:  Summapraphlcs  Corporation 
I 777  State  Street  Ext.  i 

1 Fairfield,  CT  06430  | 

I 1^  PC8/8£ I I 


Tablet  Driver  allows  operation 
under  Microsoft®  Windows 
environment,  PageMaker® 
and  Windows  Draw. 
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Pouvtfui  (irauittgjumikm 
mduik  .phnes,  arcs,  imvi- 
hatdxng,  .mlui fill,  parallel 
ami  perpetuikular  lines  ami 
many  others. 


Flexile  automatic  dimensioning 
system  ispowetfui,  ea^  to  use 
and  adaptable  to  your  work  dyle 


Messi^  center  dispU^s  stepby 
sip  instrucHotis  and  other  u^ul 
status  information. 


Hem  attributes, 
grid  snafts  can  be  selectai  on 
the  ffy  for  .peed  and  accuracy 


Pop-ip  text  editing  uindow  to 
enter,  edit  and  rearrange  etvn 
large  blocks  (f  text. 


Menus  remain  lisible  ivntinu 
ousiy  to  eliminate  memorization. 


Drafix.  The  easy  to 
become  a sophisticated  CAD  user 


Some  CAD  packages  give  you  powerful  features. 
Olheis  promise  ease  of  use. 

Only  one  gives  you  both.  Drafbt. 

High  pefformance  CAD  youH  be  using 
in  minutes. 

Drafbt  features  a unique  menuing  system  that 
was  created  to  work  with,  not  against  the  way 
you  design. 

All  the  menus  are  visible  all  of  the  time, 
options  are  automatically  displayed,  everything 
is  smooth,  natural,  easy  to  use. 

In  minutes  you'll  be  able  to  create  sketches  and 
drawings  that  would  take  weeks  to  learn  on  any 
other  CAD  system. 


High  performance  CAD  youH  be  using 
for  years. 

At  the  same  time  Drafix  offers  all  of  the  draw- 
ing. designing  and  editing  functions  demand- 
ed by  the  most  serious  useis  such  as  architects 
and  engineers. 

Text  editing  window,  function  key  macros, 
splines,  automatic  dimensioning — Drafix  de- 
livers the  lull  function  CAD  power  only  found 
on  the  most  sophisticated  systems,  at  a fiaction 
of  their  cost 

A complete  CAD  Package.  Only  $295. 

Your  Drafix  package  is  complete  and  ready  to 
nin.  There's  no  need  for  the  expensive  add-on 
modules  that  cheaper  packages  lequire. 

Drafix  even  include  both  Dot  Plotter  (for  high 
resolution  output  on  over  100  dot  matrix  and 


laser  printers)  and  our  library  of  450  time  saving 
pre-drawn  symbols. 

I m .1  And  if  you  need  3-dimensional 

MU  drawing  capabllitie,  try  our  new  3-D 
Modeler,  the  3-D  CAD  package  desig- 
EDITDKS,  nated  Editor's  Choice  by  PC  Magazine. 

Drafix.  The  CAD  package  you'll 
be  using  in  minutes.  And  using  for  years. 

Call  for  the  name  of  your  local  Drafix  dealer 
or  place  your  Tbll-Pree  order  today! 
1-800-231-8574  ext  550 

m Missouri  call  ( 816)  891J040 

Ask  about  our  3-D  Modeler,  AutoCad  File 
Exchange,  Professional  Symbols  Ubraries  and 
Atari  ST  version. 

FORESIGHT 

RESOURCES  CORR- 
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EMFACT  FILE 


Personal  Designer , 
Version  3.01 
Compulervision  Coqj. 
l()0Cit>sby  Dr. 

Bedford.  MA  01 730 
(617)275-l«(Xl 
List  I*rice:  S5.8(X);  Sur- 
faces. $2.8(X);  User  Pn»- 
pramming  Language.  S5(X)i  Finite  Element 
Mixlelcr.  $l  .5tX):  Finite  Element  Modeler- 
PLUS  (includes  MSC-PAL),  $3,450;  IGES 
translator.  S 1 .300;  DXF  Translator.  $ I .IXX); 
CADDS  4X  Direct  Translator  plus  third-party 
IMtrgrams.  SI.200. 

Requires:  286. 386.  or  compatible;  520K 
RAM;  D(JS  2.0  or  later;  math  coprocessor. 
In  Short:  Personal  Designer  has  a steep 
learning  curve,  but  taking  the  time  to  study  it 
pays  off  for  anyone  who  needs  an  exc*ellent 
mechanical  drafting  capability.  Architectural 
features  are  not  emphasized.  Copy  prtnected. 
QHCL£  660  ON  READER  SERVtCE  CARD 


chased  by  Prime  Computer.  Prime,  one  of 
the  top-ten  big  CADD  firms,  has  also  pur- 
chased VersaCAD;  the  combined  firm  is 
by  far  the  largest  seller  of  CADD  systems 
in  the  industry,  with  the  largest  installed 
user  base  to  work  from.  VersaCAD  and 
Personal  Designer  will  continue  to  be 
marketed  and  enhanced  as  separate  prtxl- 
ucts. 

NEW  CODE  When  Computervision  de- 
cided to  enter  the  PC  market,  the  company 
determined  that  it  would  be  much  better  off 
writing  code  from  scratch  rather  than  try- 
ing to  port  and  squeeze  10  years  of  code 
into  the  PC  box.  Personal  Designer  was 
written  using  a database  structure  that  fa- 
cilitated transfer  of  information  bidirec- 
tionally between  it  and  CADDS  4X,  al- 
though it  does  need  to  use  a translator  to  go 
between  systems.  The  syntax,  command 
structure,  menus,  and  so  on  are  all  set  up  so 
that  a CADDS  4X  user  needs  no  additional 
training  to  switch  to  Personal  Designer  (or 
vice  versa). 

The  installation  procedure  is  semiauto- 
mated.  It  saves  and  renames  your  existing 
AUTOEXEC.BAT  and  CONFIG.SYS 
files,  then  modifies  a copy  so  that  you  can 
reboot  and  start  up  the  system  with  the  ad- 
justed  parameters.  A device  driver 
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Like  AutoCAD,  Personal  Designer  has  totally  associative  dimensioning,  making  the  resizing  of  an 
object  like  the  gear  an  easy  operation.  Cross-hatching  is  available  only  as  lines;  the  program  does 
not  offer  patterns . 


To  create  this  3-D  image.  Personal  Designer’r  $2,800  Surfaces  module  was  called  into  action.  It 
was  needed  to  draw  the  intersecting  curved  surfaces  cf  the  object. 


WIDTH 
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(CVBOX.SYS)  is  installed  into  the  CON- 
FIG.SYS file.  I had  no  ptoblems  installing 
the  system  on  drive  D:  instead  of  drive  C:, 
and  the  system  was  quite  flexible  in  the  lo- 
cation of  ail  the  support  directories.  There 
are  two  quirks  to  the  system:  its  handling 
of  graphics  device  drivers,  and  the  security 
device  encoding  system.  You  must  have 
the  device  drivers  disk  in  drive  A:  to  install 
or  change  a driver — I don’t  understand 
why  Computervision  hasn’t  given  users 
the  option  of  storing  the  drivers  on  disk. 
And  be  sure  that  you  have  your  dealer  en- 
code your  security  device  for  you.  It  plugs 
into  a parallel  port.  The  process  is  in- 
volved, requiring  a call  to  Computervision 
for  authorization,  and  it  can  be  quite  frus- 
trating. Your  dealer  should  be  able  to  do 
that  for  you. 

Once  you  load  the  software,  you  have 
to  conrigute  the  devices  and  compile  the 
on-screen  menus  to  adjust  for  the  graphics 
board  installed  (an  hour-long  process  on  a 
286,  20  to  30  minutes  on  a 386),  and  you 
ate  ready  to  roll. 

USER  INTERFACE  The  basic  screen 
design  is  simple:  a command  bar  across  the 
top  and  a screen  menu  along  one  side.  The 
menu  is  interactive  and  graphic . Choose  an 
item  off  the  screen  menu,  and  a command 
will  be  issued  or  another  graphics  menu 
will  appear.  Experienced  users  of  Person- 
al Designer  who  use  286-based  systems 
will  probably  decide  to  turn  the  on-screen 
menus  off  (they  can  be  turned  on  or  off  at 
any  time  interactively,  freeing  up  mote 
drawing  area),  as  they  can  be  quite  slug- 
gish. The  on-screen  menu  system  is  actual- 
ly an  editable  drawing,  so  the  system  must 
access  that  drawing  every  time  it  is  re- 
quired to  show  a new  graphics  submenu. 
Menu  response  is  greatly  enhanced  by  spe- 
cialized graphics  boards  or  by  mnning  the 
system  (and  menu  drawing)  out  of  a RAM- 
disk.  On  a high-resolution  386  system, 
however,  the  on-screen  graphics  menus 
really  do  shine,  and  the  response  seems  in- 
stantaneous. In  that  case,  the  menus  really 
do  help  the  new  or  occasional  user  both  to 
operate  the  system  and  to  become  familiar 
with  its  syntax.  You  can  completely  re- 
structure and  reorient  the  system  in  just 
about  any  way  you  want;  you  can  construct 
Create  menu  boxes  surrounding  the  draw- 
ing area  like  those  of  FasiCAD,  set  up 


menu/submenu  systems  similar  to  CAD- 
vance’s,  or  even  re-create  AutoCAD’s 
pull-down/pop-up  menu  system. 

The  tablet  system  has  the  same  type  of 
flexibility  and  ^lows  you  to  modify  or  re- 
assign selections  on  the  fly.  As  shipped, 
the  tablet  menu  is  configured  to  the  needs 
of  a new  user,  and  as  you  evolve  into  a 
more  sophisticated  user,  you  can  have  the 
tablet  evolve  with  you. 

Syntax  New  users  are  more  intimidat- 
ed by  the  syntax  of  a CADD  system  than 
by  any  other  aspect,  and  Personal  Design- 
er's is  among  the  most  scary.  It’s  designed 
to  provide  comprehensive  flexibility  in  the 
creation  and  manipulation  of  graphics  enti- 

■ Personal  Designer  is 
definitely  a mechanical 
drafting  package  geared 
to  the  daily  user.  The 
methods  of  selection  are 
oriented  to  those  who 
memorize  the  functions. 


ties  for  users  dedicated  to  getting  as  much 
productivity  out  of  the  system  as  possible. 

Commands  are  composed  of  two  sec- 
tions. The  first  half  of  a command  de- 
scribes what  you  want  to  do  and  is  stmc- 
tured  “Verh — Noun — Modifiers”:  For 
example,  to  draw  a green  line  parallel  to  an 
existing  line  offset  by  3 inches  to  one  side, 
the  command  is  “INS  LIN  COLO  2 PRL 
DIST  3:  ” where  the  verb  (what  you  are  go- 
ing to  do)  is  INSert,  the  noun  that  the  verb 
is  acting  on  is  LINe,  and  the  modifiers  are 
COLO  2 (green — only  required  when  dif- 
ferent from  current  default  color),  PaRal- 
Lel,  DISTance  3 (default  units). 

The  second  half  of  the  command  is  the 
selection  process,  in  whieh  you  select  the 
entities  the  command  should  act  on  and 
where  it  should  occur.  In  our  example,  we 
are  prompted  (although  the  prompts  are 


cryptic)  to  select  a line  to  offset  from,  then 
select  where  to  start  and  end  the  line.  If  that 
is  all  you  want  to  do,  great — just  hit  Re- 
turn. But  if  you  want  to  select  another  line 
and  use  different  parameters,  things  get  a 
little  mote  tangled.  A complex  example  of 
an  entire  command  may  look  like  this: 

INS  LIN  COLO  2: dig  dddORG 

d:dig  dd  INTOF  dd:PRL  DIST 

I:lin  ddig  ON  dEND  d 

You  can  see  the  complexity  of  the  system 
in  this  example.  What  you  may  not  be  able 
to  see  is  the  power  that  this  syntax  can  gen- 
erate once  you  leam  how  to  use  it. 

CONS'  i HlIC  I'iON  Personal  Designer 
is  not  meant  to  be  used  for  drawing  build- 
ings; this  is  definitely  a mechanical  draft- 
ing package.  You  can  create  line  fonts  with 
the  program,  but  only  six  are  available  at 
one  time.  There  is  no  rectangular  array 
command,  and  though  the  system  supports 
both  cubic  and  Bezier  splines,  the  cubic 
splines  are  made  of  vectors.  Bezier  curves 
can  be  manipulated  by  their  control  points. 
The  system  is  single-precision  floating- 
point, accurate  to  seven  decimal  places.  A 
full-screen  pop-up  text  editor  is  included, 
and  ASCII  text  files  can  be  imported  to  it. 

To  construct  the  3-D  test  image,  the 
Persona!  Designer  Surfaces  module  was 
needed  to  draw  the  intersecting  curved  sur- 
faces. 

Orthographic  projections  are  extremely 
easy  with  Personal  Designer,  once  you 
understand  how  the  system  works.  The 
system  can  generate  multiple  views,  called 
Auxiliary  Views,  on  a single  screen,  but' 
this  feature  can  be  quite  confusing  when 
you  are  first  trying  to  leam  it. 

The  dimensioning  system  is  quite  com- 
plete. All  the  dimensioning  is  totally  asso- 
ciative— and,  surprisingly,  so  is  the  cross- 
hatching.  It  is  unfortunate,  though,  that  the 
cross-hatching  consists  only  of  lines  and 
not  patterns.  Resizing  and  stretching  the 
test  drawing  of  the  gear  was  a very  trivial 
task  with  this  system. 

With  Persona!  Designer,  any  entity  can 
be  assigned  to  only  one  group,  and  selec- 
tion of  any  entity  in  a group  automatically 
selects  all  members  of  that  group.  Groups 
are  therefore  like  temporary  local  sym- 
bols. 

These  symbols  can  be  nested  only  one 
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^jilversal  Vectors 
Corporation  defines  a new 
level  of  data  protection 
with  UNISAVER  (patent 
pending). 

This  new.  unique  prod- 
uct "hibernates  a slice  of 
your  PC’s  Intelligence"  in- 
stantly, by  capturing  the 
exact  and  entire  state  of 
your  PC: 

• When  disaster  strikes 

• When  you  need  to  leave 
your  system  running 
unattended 

■ When  you  want  to  "iso- 
late intelligence"  for 
security  reasons 

• When  you’re  called  to  a 
meeting 

■ W hen  someone  needs 
your  PC  for  a "rush"  job. 

UNISAVER  "saves  your 
place"  on  a I-megabyte. 
high-speed,  non-volatile 
RAM  board  that  fits  Into 
one  of  your  PC  expansion 
slots.  UNISAVER  will  auto- 
matically start  your  opera- 
tion back  up  at  the  precise 
point  of  Interruption.  UNI- 
SAVER eliminates  the  fear 
of  unattended  operations. 


UNISAVER  is  a bold 
departure  from  power 
back-up  systems  because 
only  UNISAVER  does  the 
"thinking  ” for  you.  By  pro- 
viding "real  time"  coverage 
of  data,  UNISAVER  fills  the 
gap  left  by  archival  back-up 
in  the  protection  of  "live" 
data. 

Call  George  W lieelock 
at  Universal  Vectors  for  a 
brochure  or  demonstration 
of  this  truly  unique  product. 


Hibernate  vtmr  PC  Data"’ 

l n^TnMli  Vrrtors  Corporation 
85<KI  LerslMirit  Pike.  Suite  7-100 
Vienna.  W 22180 
l>hune  (703)  847-3900 
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layer  deep — something  you  have  to  watch 
out  for  when  translating  drawings  from 
other  sources.  The  test  drawings — both 
IGES  and  DXF — were  not  translated  prop- 
erly, specifically  because  of  this  incom- 
patibility. You  have  to  explode  all  the 
symbols  in  an  AutoCAD  drawing  before 
you  send  them  out  by  DXF  or  IGES  if  you 
want  the  drawings  to  transfer  correctly. 
Any  AutoCAD  drawing  that  includes  an  ar- 
ray created  with  nested  symbols  and  the 
“mARRAY”  command  will  probably  not 
translate  across,  because  that  type  of  array 
cannot  be  exploded. 

Symbols  are  stored  external  to  the 
drawings.  If  you  want  to  move  a drawing 
from  one  system  to  another  on  floppy  disk , 
you  must  also  bring  along  the  associated 
symbols.  CADvance,  used  to  have  this 
problem,  but  fixed  it  in  Version  2.0. 

MACROS  AND  PROGRAMMING  As 

you  would  expect.  Personal  Designer's 
programming  capabilities  are  quite  exten- 
sive. A complete  programming  language 
is  included,  with  direct  access  to  the  data- 
base itself,  but  in  order  to  compile  the  pro- 
grams you  must  purchase  the  Personal  De- 
signer User  Programming  Language, 
which  is  really  just  the  compiler.  (If  you 
have  several  systems,  you  should  be  able 
to  get  by  with  one  compiler  if  you  do  all 
your  compiling  on  that  machine . ) 

The  documentation  is  generally  very 
good.  All  the  information  is  professionally 
presented,  ample  in  scope,  and  quite  use- 
ful. The  reference  manual  is  well  written 
and  well  indexed. 

Personai  Designer  is  definitely  geared 
to  the  daily  user.  The  prompts  and  meth- 
ods of  selection  are  oriented  to  those  who 
use  the  program  enough  to  memorize  the 
various  functions.  The  occasional  user 
may  not  always  remember  the  best  way  to 
go  about  a particular  function,  but  on-line 
help  is  available. 

If  at  any  time  you  are  not  sure  of  your 
options,  enter  a question  mark  and  you  will 
see  a list  of  all  valid  options.  If  that  still 
isn't  good  enough,  hit  an  exclamation 
point  and  you  will  get  a full-page  summary 
of  what  those  options  mean. 

Though  Personal  Designer  is  missing  a 
few  features  that  would  enhance  its  useful- 
ness (like  mixed  units  of  measurement  in 
its  coordinate  dimensioning),  the  program 


remains  among  the  most  powerful  me- 
chanical drafting  packages  available,  and 
the  more  than  30  companies  writing  third- 
party  add-ons  seem  to  agree.  The  learning 
curve  is  steep  indeed,  but  in  this  case,  tak- 
ing the  time  to  learn  the  program  pays 
off.— W.  Bradley  Holtz 


RoboCAD 

Robo  Systems  Corp.  makes  versions  of  its 
RoboCAD  CADD  package  for  both  PC 
compatibles  and  the  Apple  II  series.  Apple 
users  traditionally  expect  a high  degree  of 
sophistication  in  the  user  interface  of  the 
software  they  purchase,  and  Robo  Sys- 
tems’ experience  in  the  Apple  arena  is  ap- 
parent in  its  PC  product.  RoboCAD  is  icon 
driven  (much  as  you  would  see  on  a Mac- 
intosh or  in  the  Microsoft  Windows  envi- 
ronment) and  quite  easy  to  learn,  even 
without  the  benefit  of  the  documentation 
and  tutorial. 

To  draw  an  arc,  for  example,  it  is  not 
necessary  to  type  an  Arc  command,  or  for 
you  to  select  Arc  from  a nested  hierarchy 
of  menus.  Instead,  you  need  only  click  on 
an  actual  picture  of  an  arc.  The  advantages 
of  this  approach  are  obvious — the  visual 
feedback  makes  it  easier  for  you  to  choose 
the  right  drawing  element.  In  addition,  the 
icon  of  the  Arc  shows  the  order  in  which 
the  points  are  to  be  positioned — center 
fust,  then  radius  on  starting  edge,  then  fi- 
nal edge. 


iTTU 
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RoboCAO, 

Version  4.1  A 
Robo  Systems  Corp. 
3000CabbotBlvd. 

West,  #1  SOW 
Langhome.  PA  19047 
(215)750-6990 
List  Price:  RoboCAD, 
$2,000;  RoboSOUD,  $ 1 .500. 

Requires:  286.  386,  (m*  compatible;  640K 
RAM;  DOS  3.0  or  later,  RoixySOUD  re- 
quires math  copfxx:essor. 
in  Short:  A nHxlenitcly  powerful  CADD 
package  that  has  an  icon^inven  user  interface 
for  ease  of  learning  and  ease  of  use . Not  copy 
protected. 
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ICON  CONCEPT  This  icon  concept  is 
taken  quite  deep  into  the  software — ^you 
set  snap  grids  by  pointing  to  a picture  of  the 
kind  of  snap  grid  you  want.  Selecting 
items  for  deletion  involves  pointing  to  a 
picmre  of  the  kind  of  deletion  you  want  to 
make:  whole  items,  partial  items,  anything 
within  the  box,  and  so  on. 

RoboCAD  also  uses  pull-down  menus, 
selection  palettes,  and  dialog  boxes  to  as- 
sist you  further.  Most  of  the  commands 
can  be  mixed  (the  term  is  “nonmod- 
al”) — you  can  be  in  the  middle  of  an  Erase 
command  and  decide  to  pull  down  the 
View  menu  to  Zoom  In  closer  before  re- 
turning to  the  Erase  palette  box,  which  is 
still  on  the  screen.  In  fact,  the  drawing  area 
can  become  quite  littered  with  boxes,  but 
RoboCAD  allows  you  to  pick  them  up  and 
move  them  around  on  the  screen,  so  that 
your  workspace  is  cleaner  and  the  boxes 
are  out  of  your  way.  You  can  even  click  on 
the  RoboCAD  name  and  temporarily  make 
all  dialog  boxes  and  menus  invisible. 

The  difficulty  with  RoboCAD  is  that  the 
user  interface  can  sometimes  get  in  the 
way  and  can  limit  productivity  by  its  very 
presence.  Constantly  responding  to  dialog 
boxes  can  become  tedious  once  you  are  up 
to  speed,  and  the  time  required  to  redraw 
the  icons  and  menus  seems  to  make  the 
software  a sluggish  performer.  It  also 
seems  that  in  the  attempt  to  use  icons 
throughout,  the  Robo  Systems  people 
have  stretched  a good  thing  a little  too  far. 
Is  it  really  possible  to  design  meaningful 
icons  for  the  multitudinous  ways  that  di- 
mensions can  be  created?  In  the  long  mn, 
the  answer  seems  to  be  yes,  but  until  you 
digest  their  intended  meaning,  you’ll  be 
glad  to  have  the  manual  to  help  interpret 
the  funny  little  pictures  that  pop  up  all  over 
the  screen. 

While  the  interface  enables  you  to  use 
RoboCAD  productively  in  a minimum 
amount  of  time,  real  power  users  will  feel 
cramped  by  some  of  its  limitations.  We 
were  hampered  by  the  program’s  lack  of 
an  Undelete  function — once  you  erase 
something,  it’s  gone  forever.  Even  though 
there  is  an  Undo  function,  it  will  only  undo 
the  most  recent  Draw  command;  you  can- 
not undo  more  than  the  last  line  that  you 
created.  Fillets  are  supported,  but  you 
must  go  back  and  manually  trim  the  lines 
at  the  filleted  intersection. 
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Business  Forms  That 
Mean  Business 


I it  frustrating?  You  need  all  kinds  of 
foims  to  run  your  business.  With  a PC 
on  your  desk,  why  are  you  still  doing 
■by  hand?  Now  with  FonriWontJ* 

I FbnnWorx  with  Fill  & File” 

B have  two  ways  to  streamline  your 
Iforms  processing.  Save  time  Save 
Imoney.  Get  down  to  business. 

i FormWorx”  Get  the  forms 
[you  wanL 

" Invoices,  expense  reports,  tracking 
^ sheets,  records,  logs,  and  schedules. 

Whether  H's  a form  you  use  a thousand 
times  or  a one-oi-a^nd,  you  can 
make  it  with  FormWoix  Start  from 
scratch  or  modify  one  of  the  many 
forms  we've  already  created  for  you. 
f Busioess  forms  that  look  business-like.  Draw  verti- 
' cal  and  horizontal  lines  -single,  double,  and  thick-with  just 
a stn^e  keystroke,  lines  print  perfectly  straight  and  solid  on 
dot  matrix  and  laser  printers.  Type  and  edit  text.  Large,  wide, 
y and  condensed  type  sizes.  Underline,  boldface,  center,  justify, 
reformat,  alter  case,  and  more. 

It’s  easy  to  change  your  mind.  Stretch 
or  shrink  a form.  Erase,  copy,  and  move  things 
around  until  every  detail  is  just  right.  Sort  and  resort 
si,  search  for  a word.  etc.  There’s  evai  an  "Undo" 
command  for  those  times  when  the  computer  does 
what  you  say  instead  of  what  yrni  mean. 

The  fastest  and  easiest  forms  generator 
on  the  market.  Period,  tntuitive  pulldown 
menus  and  clear  commands  allow  you  to  create  your 
first  form  soon  after  opening  the  package  It  s that 
simple 

The  critics  are  unanimous: 

“FormWorx  makes  it  easy  to  create  forms.  Inexpensive. . . easy  to  use " The  Wall 
Street  Journal. 

'The  user  interface  is  hrst  rate  Editing  is  especially  ea^.  The  documentation  is  well 
written,  comprehensive  and  easy  to  understand. " PC  Magazine. 

And  users  a^^: 

“A  ^t  product  is  only  half  the  story.  \bu  folks  at  ftrmHbrx  also  have  that  ingredient  which  is  missing  with  so  many  products 
on  the  market  today-customer  service.  }bu  take  care  of  your  customers  like  few  in  the  industry  do  today-and  the  customers 
keep  coming  back  with  their  friends!"  R.D.W.,  Lexington,  S.C. 


NEW!  FormWorx  with  Fill  & File? 

Fill  out  forms  perfectly. 

All  the  features  of  FormWorx  plus  powerful  Fill 
& File  software  that  lets  you  easily  fill  out  the 
same  form  again  and  again.  Perfectly.  Standard 
government  and  industry  forms.  Armed  forces, 
real  estate,  insurance,  h^th  care,  law.  education,... 
Form  template  shows  on  screen  for  easy  fiU-in. 
^mply  tab  from  one  blank  to  another  and  just  type.  Your 
typing  st2^  in  the  blanks  and  the  form  is  protected 
against  accidental  overwrites  Easily  edit  your  entries 
and  get  letter-perfect  printouts  every  time 
Lets  you  print  only  the  data  onto  prei)rinted 
forms  ferfect  alignment  every  time.  Or  if  you  prefer, 
print  the  form  and  the  data  onto  blank  paper.  Either 
way,  you  can  use  search  conditions  to  batch  print  only 
those  forms  you  need. 

Minimizes  retyping.  "Lookup”  lists  help  you  type 
frequent  entries  automatically.  "Ditto"  repeats  what  you 
typed  before.  Date,  time,  and  serial  num^r  "stamps" 
will  save  you  precious  time.  And  fixed  data  can  be 
preserved  In  “Readonly"  fields 
Stores  data  in  a database  file  for 
later  use.  Just  retrieve  the  information 
whenever  you  need  it  for  that  form...or  any 
other  form.  Store  up  to  32,000  records  in  a single 
hie  Easily  locate  and  update  specific  records 
Reads  and  writes  dBASE  111  Plus” 

(.DBF)  files  directly  so  the  data  on  your  kMms 
can  be  used  to  generate  reports  summaries 
mailing  labels  form  letters  etc.  Easily  create  a 
form  for  loading  information  into  your  dfiASE 
files  Or  quickly  make  a kmn  for  viewing  selected 
information  in  those  files  ASGI  and  other  file 
formats  are  also  supported. 

Fill  & File  even  does  the  math! 

Included  free:  FormWorx 
Programming  I Jingiiagp. 

Automates  forms  processing 
in  your  office 


■-.V-V 


I-800.992-0085 

lnMass.617-89(M499 

FoririWbrx 

CORPORATION 

Reservoir  Place  1601  Trapek)  Road,  Waltham.  MA  02154 


Ktnhnrv  raquifcmenU;  Om  1 25  priiNm  sunnrted  Require*  IBM  PC.  PS'S,  or  compatible  with 
DOS  20  or  la^H  RormWore— 320  KE  FomAUn  with  raa  Fit-412  KB.  Worka  wilhor  without  a 
graphics  bovd.  Color  Is  on  color  rysitmiAvailabIt  Ml  3.7  (fisks  when  qwcified  Not 

copyprotected 

Prices  and  termsiubiect  to  change  without  notice.  TndMip  rebate  otter  expires  June  30. 1988. 
fnrniWonaixirdJ&rilearetrademarttsotPonnWDrzCoiixiratnn.  dBase  III  Plus  itatrademark 
o(  Ashloo^kle. 
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I Special  Offer!  FormWorx  is  jusl  $95.*  FbrmWbrx  with  Fill&  Pile  is  just  $ 149.*  Each  package 
I includes  dozens  of  ready^evprint  iorms,  an  easy-ttHead  manual  with  tutorials,  and  FREE  tdephone 
I suf^rt. 

□ FormWorx  with  Fill  & File 


I Yes!  Send  me  □ FormWorx 

I □ Please  charge  to  my  □ VISA  □ MC  D AMEX 
I Card  oa Expires 


I Signature  _ 


I ™e_ 


□ Enclosed  is  my  check  or  money  order. 
Make  checks  payable  to  ForaWore  Corp. 
Shipping  and  Handling  in  US/Canada; 
FonnWtMTt-54-75.  FbnnWorx  with  FUl  A 
FDe-$6.75.  Air  mail  overseas:  FormWorx- 
$10  FonnWortwitbFUIAF1le-$i8  InMA 
add  S%  sales  tax. 


I Address 

I Qly 

I 

I Telephone! 

I PCM8/88 


4S'Day  Money  Back  Guarantee! 
U fm  any  reason  you  are  not  satisfied, 
call  our  customer  service  department 
to  arrange  for  a prompt  refund.  Direct 
purcha^  only. 


The  most 

powerful  hard  disk 
ever  released. 


Introducing  Passport  from  Plus. 
The  portable  hard  disk.  If  your 
PC  users  need  removable  mass 
storage,  they've  had  to  give  up 
a lot.  That's  because  until  now, 
removable  storage  made  you 
settle  for  low  capacity.  Laclduster 
performance.  ^Ajid  questionable 
reliability. 

But  now,  there's  a powerful 
removable  hard  disk  with  no 
compromises.  Plus  Passport?* 

It  comes  from  the  same  people 
who  developed  Hardcard?* 

What  makes  Plus  Passport 
different  than  all  the  rest  is  its 
performance.  It  gives  you  40 


or  20  Mb  of  capacity.  Along 
with  an  effective  access  time  of 
28ms.  Which  is  as  fast  as  the 
286/386  class  fixed  hard  disks. 

With  proven  Winchester 
technology  and  60,000  hour 
MTBF,  it's  three  to  five  times  more 
reliable  than  most  other  drives, 
removable  or  not. 

As  a result,  it's  easy  to  make 
Passport  your  primary  mass 
storage  device.  For  any  PC. 
Whether  it's  a PC/XT^/AT*  class 
computer,  or  the  IBM®  PS/2™ 
Micro  Channel”  System. 

Passport  can  be  installed  next 
to  your  floppy  disk  drive,  or  in 


demai»andfti^nwandH»iflcafq»««Wi)Mw»rt»QlPlmt>wp»ilopin«niCo«p  IBMi»»i«eai)anxl  vsdemorliand  P&IandlMiaQChanndarTirattanvirlaodraanBiai 


a free-standing 
external  chassis. 

Either  way,  the 
Passport  hard  disk  can  be 
removed  in  seconds.Which 
makes  data  easy  to  secure. 
And  easy  to  transport. 

You  can  even  put  it  in  a 
briefcase  and  take  your 
data  from  one  computer 
to  the  next.  Anywhere  in 
the  world.  Passport  can 
withstand  up  to  150  Gs 
of  shock  which  makes  it 
one  of  the  most  durable 
hard  disks  ever  built. 

When  you  put  it  all 


Passport 

40 


together.  Passport 
gives  you  a power- 
ful way  to  improve 
both  security  and 
productivity.  Call 
the  Plus  Product 
Support  Line  at 
l-800-826-8022.Well 
send  you  a brochure, 
free,  explaining  what 
makes  Plus  Passport  the 
most  powerful  hard  disk 
ever  released. 

H ® 
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■ fflGH-ENDCADD 


RoboCAD  lets  the  user  move  its  various  pop-up  menus  to  any  location  on  the  screen.  If  you  click 
the  mouse  on  the  RoboCAD  logo,  all  the  menus  and  dialog  boxes  will  temporarily  disappear from 
the  screen. 


The floor  plan  in  this  RoboCAD  display  has  been  marked  off  with  grid  points.  Menus  include  line 
thickness  and  type,  basic  primitives,  and file  saves. 


OTHER  FEATURES  On  the  other 
hand,  RoboCAD  includes  some  very  use- 
ful features.  A "magnetic  snap"  is  sup- 
ported, in  which  the  user  can  determine 
how  elose  to  a snap  point  the  cursor  can  be 
before  it  is  trapped  into  position.  Snap 
grids  can  be  at  an  angle  and  can  have  dif- 
ferent spacing  between  the  rows  and  col- 
umns. Radial  grids  are  also  supported — a 
feamie  we  found  useful  in  drawing  both 
the  test's  gear  and  the  circular  stairs  in  the 
house  floor  plan.  The  Erase  function  will 
erase  up  to  the  next  handle  point  on  the 
line,  making  for  efTrcient  partial  deletes. 
Powerful  tangent-finding  functions  are  in- 
cluded, as  are  a host  of  curve-fttting  algo- 
rithms. 

The  drawing  area  is  divided  into  three 
“pages”  that  can  be  used  to  store  and  re- 
trieve portions  of  drawings.  Thus,  you 
could  keep  a reference  drawing  on  page  2 
and  pull  portions  onto  page  1 , while  tem- 
porarily storing  partial  drawings  on  the 
scratch-pad  page.  RoboCAD  has  flexible 
interchange  of  units — data  that  includes 
mixed  metric  and  English  units  can  be  en- 
tered from  the  keyboard. 

ROBOSOUD  A $1,500  add-on  pack- 
age from  Robo  Systems,  RoboSOUD  is  a 
tme  3-D  modeling  package  that  makes  a 
good  partner  to  RoboCAD,  which  has  a 
$2,000  list  price.  RoboSOUD  includes  the 
same  user  interface  design  as  RoboCAD, 
although  the  icons  ate  even  more  arcane. 

RoboSOUD  has  some  serious  limita- 
tions— ^for  example,  it  will  not  draw  cir- 
cles. These  limitations  make  it  essential  to 
use  RoboCAD  for  the  initial  design  of  the 
two-dimensional  components  of  the  ob- 
ject. These  components  can  then  be  sent  to 
RoboSOUD  to  Extrude  them  into  three- 
dimensional  space.  RoboSOUD  includes 
powerful  Boolean  operators,  making  it 
possible  for  two  objects  to  be  combined 
with  Unite  and  Intersect.  It  is  also  possible 
for  a piece  of  one  object  shaped  like  a sec- 
ond object  to  be  removed  with  Subtract. 
To  do  the  three-dimensional  part,  we  first 
had  to  build  several  components  in  2-D 
with  RoboCAD  and  then  extrude  and  unite 
them  with  RoboSOUD. 

Other  functions  determine  the  density, 
weight,  volume,  surface  area,  center  of 
gravity,  and  moments  and  products  of  in- 
ertia. Perhaps  because  of  the  mathematical 
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Ardie  Rival  286'  Personal  OMupticcr 
Ihc  St.  Louis  Afx:h 


Arche  Rival  386"  Persomd  Computer 
The  Arc  de  IHomphc  de  L'^oik 


Arche  Pro-nie  286'  and  386”  Scrveia 
Hie  Washii^on  Arch 


Arche  Station  88”  Penonal  Computer 
The  Arch  of  Titus 


Arche  Super  Station  286*  Peiaonal  Computer 
The  Arch  of  Septimus  Sevenis 


QUALITY  ABOVE  ALL" 

While  others  in  the  computer  industry  seem 
preoccupied  with  offering  cheap  technology, 
Arche  Technologies  offers  something 
different;  Quality  Technology. 

That’s  why  every  Arche  product  is  designed  by 
some  of  the  best  engineers  in  the  business,  and 
why  each  unit  is  hand  assembled  in  the  United 
States,  passing  through  a rigorous  series  of  tests 
and  in^tections. 


EDITOR’S 

CHOICE 


ForadditionalinfonnatlonforthescandotherArchcqualityproductsorfbrthequalitydealcrncarestyoupleasccall:  toUfircc  l*800-422-4674orinMA 
(617)  46M 1 1 1.  For  Vertical  SoluUon  Reseller  caU:  1-800-272-8898  or  in  CA  (415)  254-6313- 

An.'hc,  Arche  Loao,  Rival  286.  Rival  386,  fYo-Rle  286  Server,  Pro-File  386  Server,  Station  88.  Super  Station  286,  and  Quality  Atxwe  All  are  txadetiuita  of  Arche  Ikchnulgicv  Inc. 

*Aithe  1M>nolaKic\  Inc.,  1988.  'ntr  Bcttmann  Archive,  Inc. 
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■ fflGH-ENDCADD 


intensity  of  these  operations,  a math  co- 
processor chip  is  needed  to  ran  RoboSO- 
UD. 

FILE  STORAGE  Both  RoboCAD  and 
RoboSOUD  store  drawings  in  index  files 
that  are  not  accessible  through  traditional 
DOS  COPY  commands.  The  drawings 
have  to  be  exported  by  the  software  from 
its  internally  maintained  drawing  library. 
Export  and  import  from  DXF  files  is  sup- 
ported. A $500  add-on  package  supports 
ICES  file  formats.  A nice  feature  of  the  in- 
ternal library  technique  is  that  small  pic- 
tures of  the  actual  drawing  are  displayed 
instead  of  the  typical  list  of  files.  To  re- 
trieve a drawing,  you  point  to  the  one  that 
looks  right,  rather  than  trying  to  remember 

■ VersaCAD  Design  is  an 
ambitious,  full-featured, 
and  powerful  CADD 
system  that  incorporates 
both  2-D  drafting  and 
3-D  modeling. 


what  name  you  saved  it  under. 

The  Robo  Systems  manuals  contain 
spellings  like  "colour"  and  "centre,"  a 
dead  giveaway  that  RoboCAD  is  of  British 
origin.  In  fact,  in  the  videotape  that  ac- 
companies the  software,  a gentleman  with 
a charming  British  accent  welcomes  you 
into  the  Robo  fold . That  aside , the  manuals 
are  better  than  average  and  reasonably  well 
organized.  In  some  cases  the  discussion  of 
a command  may  leave  you  puzzled  and 
wishing  for  a more  thorough  explanation, 
but  a little  experimentation  usually  clears 
up  the  mystery.  We’ve  seen  better-known 
software  with  much  poorer  documenta- 
tion. A useful  tutorial  is  included  with  both 
packages. 

RoboCAD  and  RoboSOUD  are  only 
moderately  powerful  packages.  They  can’t 
claim  to  compete  head-to-head  with  Auto- 
CAD— but  many  people  purchase  Auto- 
CAD thinking  they  ne^  the  power  and  ac- 


tually never  use  a third  of  it.  Robo 
Systems’  delightful  user  interfaces  make  it 
easy  to  become  a proficient  and  productive 
user  in  short  order. — Donald  C.  Peck- 
ham  and  Martin  L.  Ramsay 

VersaCAD  Design 

VersaCAD  Design  is  an  ambitious,  full- 
featured  CADD  system  that  incorporates 
both  2-D  drafting  and  3-D  modeling.  The 
program  itself  is  very  powerful,  but  it  suf- 
fers from  a user  interface  that  is  cumber- 
some. For  some  seemingly  simple  opera- 
tions, several  menus  have  to  be  traversed, 
keys  have  to  be  pressed,  and  the  mouse  has 
to  be  moved  before  the  function  is  com- 
pleted. Once  you  understand  all  of  the 
function  key  commands,  however,  you 
can  access  the  full  power  of  the  program 
more  readily. 

There  are  versions  of  the  program  that 
ran  on  Unix-based  machines  as  well  as 
with  the  DOS  operating  system.  The  list  of 
supported  machines,  graphics  boards,  dig- 
itizing tablets,  mice,  plotters,  and  printers 
is  extensive.  VersaCAD  occupies  about 
6MB  of  space  on  a hard  disk,  without  any 
drawing  files,  and  it  also  makes  use  of  a 
math  coprocessor.  Two  serial  ports  ate  re- 
quited unless  plotting  from  a disk  file  is  ac- 
ceptable; the  digitizing  tablet  requites  one 
port  and  the  plotter  takes  the  other.  A fully 
configured  386-based  machine  with  lots  of 
expanded  memory,  a very-high-resolution 
video  board,  and  a large-screen  monitor 
are  needed  to  get  the  best  from  this  pro- 
gram. 

EXPANDED  MEMORY  The  minimum 
system  configuration  does  not  require  ex- 
panded memory.  However,  if  you  ate  us- 
ing an  EGA  card  or  other  display  adapter 
that  does  not  have  display  memory  that  can 
be  used  to  save  views,  expanded  memory 
is  essential.  Without  this  memory  it  is  not 
possible  to  pan  or  zoom  the  drawing  while 
within  another  command.  If  expanded 
memory  is  installed,  these  functions  can  be 
engaged  through  the  numeric  keypad  on 
the  keyboard. 

There  are  three  main  modules  that 
make  up  the  program:  a 2-D  environment 
that  is  used  for  drafting;  a 3-D  modeler  that 
has  some  built-in  primitives  (others  are 
created  or  alternately  imported  from  the 


2-D  environment);  and  a bill  of  materials 
program  to  generate  parts  lists  that  ate 
based  on  the  symbols  used  in  a drawing 
created  in  the  2-D  environment. 

The  installation  is  automated,  and  the 
various  default  subdirectories  are  estab- 
lished as  the  files  are  transferred  from  the 
floppy  disks.  Since  the  program  comes  on 
1 8 disks,  this  type  of  installation  is  a neces- 
sity for  most  users.  An  option  during  the 
installation  will  remove  unused  device 
drivers  at  the  end  of  the  process,  thereby 
saving  disk  space. 

VersaCAD  has  an  outer  DOS-shell  pro- 
gram that  allows  the  various  modules  to  be 
reached  directly.  It  also  includes  external 
plot  utilities,  menu  customization,  and 
configuration  changes  that  can,  for  exam- 
ple, alter  the  selected  printer. 

2-D  PACKAGE  The  2-D  drafting  pack- 
age is  suitable  for  an  architectural  or  me- 
chanical environment.  There  is  a multiline 
feature  that  allows  two  lines  of  a preselect- 
ed width  to  be  drawn.  The  Construct  com- 
mand offers  typical  mechanical  features 
such  as  tangents  and  normal  lines.  You’ll 
find  that  the  number  of  options  for  each 
command  is  extensive  and  fills  most 
needs. 

The  screen  is  divided  into  three  main  ar- 
eas. The  current  menu  is  displayed  verti- 
cally down  the  left  side  of  the  screen.  The 
bottom  four  rows  are  used  for  status,  cur- 
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or  ours? 


If  you  perform 
calculations,  the  answer 
is  obvious. 

MathCAD  2.0. 

It’s  everything 
you  appreciate  about 
working  on  a scratch- 
pad-simple,  free-form 
math -and  more.  More 
speed.  More  accuracy. 

More  flexibility. 

Just  define  your 
variables  and  enter  your 
formulas  anywhere  on  the  screen.  MathCAD 
formats  your  equations  as  they're  typed. 
Instantly  calculates  the  results.  And  displays 
them  exactly  as  you're  used  to  seeing  them- 
in  real  math  notation,  as  numbers,  t^les 
or  graphs. 

MathCAD  is  more  than  an  equation 
solver.  Like  a scratchpad,  it  allows  you  to  add 


,.  text  anywhere  to 
support  your  work, 
and  see  and  record 
every  step  You  can 
try  an  unlimited 
number  of  what-ifs. 
And  print  your 
entire  calculation  as 
an  integrated  docu- 
ment that  anyone 
can  understand. 

Plus,  MathCAD 
s loaded  with  powerful 
built-in  features.  In  addition  to  the  usu^  trig- 
onometric and  exponential  functions,  it 
includes  built-in  statistical  functions,  cubic 
splines,  Fourier  bansforms,  and  more.  It  also 
handles  complex  numbers  and  unit  conver- 
sions in  a completely  transparent  way. 

Yet,  MathCAD  is  so  easy  to  learn,  you’ll 
be  using  its  full  power  an  hour  after  you  b^in. 


What  more  could  you  ask  for?  How 
about  the  exciting  new  features  we’ve  just 
added  to  MathCAD  2.0... 

■ Built-in  equation  solver 

• Full  matrix  operations 

• TVo  to  four  times  increase  in 
calculating  speed 

• Easier  full-page  text  processing 

• Auto-scaled  plots 

• Memory  enhancements 

• Additional  printer  and  plotter 
support 

• And  more. 

If  you’re  tired  of  doing  calculations  by 
hand  or  writing  and  debugging  programs, 
come  on  over  to  our  pad.  MathCAD.  The 
Electronic  Scratchpad. 

Call  for  a detailed  spec  sheet  and  the 
name  of  a MathCAD  dealer  near  you. 
1-800-MathCAD  (In  MA:  617-577-1017). 


Requires  IBM  PC*  or  compatible,  512KB  RAM.  graphics  card. 

IBM  PC*  iMcmitkMul  Business  Machines  Corporation. 

MathCAD*  MahSoft,  Inc 


MathCAD’ 

MathSofl.  lie..  Oae  Kendall  Sq..  Cambridge,  MA  02139 


© 1987  MathSofl.  Inc. 
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LOGITECH  MICE 


LogiMouse CALL 

Loglmouse  W/Paint  Show $ 87 

Logi  Buss  Mouse  W/Paint  Show $ 87 

Log!  Buss  W/Publisher $110 


DATA  BASE 
MANAGEMENT 


Clipper  

$368 

dBase  III  Plus 

Call 

dBase  III  LAN 

599 

DB-XL  Diamond 

105 

Eureka  

88 

Genifer 

188 

Nutshell 

72 

Nutshell  Plus  

139 

Paradox  2.0  

415 

PFS:  Prolessional  File 

119 

Q&A 

165 

Revelation  Bump  Disk  

239 

Revelation  Run  Time 

109 

R:Base  For  DOS  

425 

Reflex  

88 

VP  Expert  

. Call 

VP  Into 

56 

MONEY  MANAGEMENT 

Dollars  & Sense  w/Forcast  . 
Tobias 

$92 

Managing  Your  Money  4.0 . 

114 

DISKEHES 

Maxell  MD-2  Qty.  too  

$75 

Maxell MD-2HDQty.  too... 

149 

LogiMouse  W/LogI  Cadd $110 

Logi  Buss  Mouse  W/Logi  Cadd $110 

LogiMouse  W/Publisher $110 

LogiTech  Hi-Res  Mouse $ 85 


SOFTWARE 


1 DIR  Plus  

Brooklyn  Bridge 
Carousel  2.0 . 

Copy  II  PC  . 

Copywrite  . 

Corefast 
Cruise  Control 
Cubit . 

Disk  Optimizer  2,0 

Disk  Technician  

Disk  Technician  Plus 

Double  DOS  4.0 

DS  Back-Up  Plus 

Fastback 

Fastback  Plus 

Keywotks  

Mace  Utililies  

Microsoft  Windows  2.0 

ACCESSORIES 

Copy  II 

Option  Board  Deluxe  .... 
MS  Mach  20  Memory  Plus  . 
MS  Mach  20  Baseboard  ... 

Masterpiece  

Masterpiece  Plus 


-UTILITIES 

* ^ Microsofl  Windows  386  — t09 

Norton  Commander 35 

*3  Norton  Ublitios  4.0 46 

’*  PC  Tools  Deluxe  36 

^ Printworks  lor  Dot  Matrix  ...  39 

® Printworks  lor  Lasers 67 

® Referee 38 

■ Sidekick  Plus Call 

■ Sideways 37 

Smart  Notes 43 

69  SQZPkis  53 

Ca"  Superkey  58 

« Take  Two  MGR  66 

66  Turbo  Editor  Tool  Box 58 

6^  Unlock  D Plus  49 

63  CTree 35 


CTree  Professional 61 

-TRAINING 


WORD  PROCESSORS 

Easy  Extra $ 52 

Grandview  159 

Multimate  Advantage  II  249 

PFS:  Professional  Write ....  102 

Volkswriter  3 132 

Volkswriter  Deluxe  Plus  ....  57 

Webster 

New  Work)  Writer 53 

Prof.  Spell  Checker 32 

New  World  Thesaurus  ...  37 

Word  (Microsoft) 185 

Word  Perfect  4.2  Call 

Word  Perfect  5.0  Call 

Word  Perfect  Executive Call 

Word  Perfect  Library  Call 

Wordstar  Pro  Pack  4.0 Call 

Wordstar  2000  Plus  3.0 Call 


Chuck  Yeager 
Adv.  Flight  Simulator 

LetsC 


MS  Leamirtg  DOS  29 

$25  ^ ^iQlft  Simulator 29 

jj  PCLogo 79 


Turbo  Tutor  42 

Mavis  Beacon  Typing  Instrudor  If 27 

Teaches  Typing  29  Typing  Tutor  IV  27 


k: 

MMC 


HKIIOCOHPUTER 
IIAM(ITIIN  COUNCIL 


No  Cliiigi  Nr  VISA  and  Hislircard 
Wo  Do  Not  Ctiiro*  Vow  ri*l  Kra*  Vow  Otihr  h Slil|i(«d 
You  Pay  #»  riounl  SNp(<ng  16.00  (encorjl  Alosko  and  Hawaii) 

We  Pay  tlw  Air  Oifterence 

Free  Air  applies  ONLY  to  orders  up  to  10  ts.  & CVer 
Al  products  carry  onty  mamrfaclurer’s  warranties.  We  do  not  hono  ‘ We  Do  Mol  Guarardee  Machine  CompallMIty 
guarantees,  reb^  toal  pertod  prrviMges  or  prornobonal  prograrns 
offered  by  manuatactures. 


No  APO,  FPO,  or  intomational  orders,  pleese. 

Cal  before  aubmiRing  P.O.'t  Aak  for  Nebonai  Accounts 
Personal  aid  Company  Chedcs  WN  Delay  Shipping  3 weeks 
Prices.  Terms  & Avaittily  Subject  to  Charge  Wifiout  Notice 
Add  5%  tor  CO-O.  Orders 


ORDER  LINE 
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ToPlaceanOfctef:  1-80CM26<6M  • Ontef  Processing  (602)  944-1037 

To  Follow  Up  on  an  Order;  (602)  944*2552  lODO  a.fn-3.00  pjn,  Mon.*Fri. 

Order  Lme  Hours  Monday-Friday  7.00  a.m.*6;00  p.m. 

Saturday  900  a.tn.-1  OO  p.m 

Mailing  Addreas: 

8804  N.  23rd  Avenue  i Phoenix,  Arizona  85021 


B^i^S  B fw«  f ORDER  LINE 


We  re  raising  the 
<^urtain  on  MORE 

than  just  the 

lowest  PRICES! 


MICROSOFT  WORD  4.0 


185 


FOX  BASE  PLUS 


185 


MICROSOFT  MACH  20  BASEBOARD 


MICROSOFT  WINDOWS  386 


*299 


109 


SOFTWARE 


COMMUNICATIONS 

Caibon  Copy  Plus  $105 

CompuServe 

Subscription  Kit 19 

Crosstalk  XVI 67 

Crosstalk  Mark  IV 109 

Mirror  II 33 

Remote  II Call 

Smartcom  II  79 

Smartcom  III 136 

MICE 

PC  Mouse  w paint 

(Buss  or  Senal) $85 

PC  Mouse 
w'Autosketch 

(Buss  or  Senal) 99 

Omni  Mouse  49 


Microsoft 

Buss  Mouse  1.0 

Senal  Mouse  1.0 

Buss  Mouse  w/CADD  . . . 
Senal  Mouse  w/CADD  . . 
Buss  Mouse  wiWindows . 
Senal  Mouse  w Windows 
Opiimouse  (PC  Mouse) 
w/Dr.  Halo  III 


INTEGRATIVE  SOFTWARE 

Ability  Rus  $137 

Enable  2.0  352 

Framework  III Call 

MS  Works 109 

PFS:  tsl  CtMice 76 

Smart  Software  System 379 

Symphony  435 

UNGUAQES 

MS  Basic  Compiler  $175 

C Compiler  (Microsoft) 259 

Cobol  Compiler  (Microsoft)  . 415 
MS  Fortran  Compiler  4.0  ...  259 

Lattice  C Compiler 209 

Macro 

Assembler  (Microsoft) 86 

Pascal  Compiler  (Miaosoft) . 175 

Quick  Basic  4.0  57 

Quick  C 57 

Ryan  McFartan  Fortran  ....  379 

Ryan  McFartan  Cobol  609 

Turbo  Basic  58 

Turbo  C 58 

Turbo  Pascal  4.0  58 

Turbo  Pascal  Dev.  Library  . . 225 
Turbo  Prolog  58 


DESKTOP  PUBLISHING 

Newsmasler  II  $ 39 

Pagemaker  3.0 Call 

PFS:  First  Publisher 65 

Ventura  Publishing 475 

PROJECT  MANAGEMENT 

Harvard 

Total  Project  Manager  II . $309 

Microsoft  Project  4.0  287 

Timeline  2.0 259 

GRAPHICS 

Designer $399 

Energraphics  186 

Freelance  Plus 309 

Genertc  CAD  w.Dol  Plot  3.0 . 72 

Harvard  Graphics  2.1 239 

In-A-Vision  259 

Microsoft  Chart  3.0 229 

News  Room  30 

News  Room  Professional ...  42 

Prtntmaster  Plus 29 

PrtntShop 32 

Turbo  Graphix  Tool  Box  ... . 58 

VP  Graphix 56 

Windows  Drawn 

w/ClipArt  159 


SPREADSHEET 

Cambridge  Analyst 79 

HAL  89 

Lotus  1-2-3  Ver.  2.01 295 

Lotus  Manuscrtpt  309 

Lotus  Report  Wrtler  67 

MS  Excel  285 

MS  Excel/Mach  20  Bundle  . . 599 

MS  Multiplan  3.0  109 

PFS  Professional  Plan 52 

Quattro 138 

Supercalc  4 274 

Twin  Classic 32 

VP  Planner Call 

VP  Planner  Plus 82 


ACCOUNTING 

ACCPAC  Easy 49 

ACCPAC  BPI  Call 

DAC  Easy  Accounting 52 

DAC  Easy  Payroll  38 

In-House  Accountant 105 

One  Wnte  Plus  2.0 117 

One  Write 

ATI.  NP.  Payroll 117 

Time  Slips  69 

Time  Slips  III  109 


386 

16  MHz,  1024K  Memory. 
200  Watt  Power  Supply, 
Enhanced  Keyboard. 
U MEG  Roppy  Drives 


System  W 1,2  Floppy  & 40  Meg  Drive  . $2710 

Pictured  Below  PC/368  ♦ 


Pictured  Above  PC  286  Turbo 


9 W WwWrvfTght 

PC/XT  TURBO 

1 0 MHz,  640K  Memory,  1 M Watt  PWR  Supply, 

AT  Style  Keyboard,  1-640K  Drive,  AT  Style  Case. 
Morv)9raphics  Card  w Parallel  Printer  Port 
Clock  Card  w Serial  Port. 

Mono  Monitor  with  Swivel  Tilt  Base 


PC/286  TURBO 

12  MHz,  1024K  Memory, 

200  Watt  PWR  Supply, 

1,2  MG  Floppy  Drive, 

Enhanced  AT-^le  Keyboard 
EGA  Monitor.  AT  Multi  LO  Card.  EGA  Card 


MIT  MONITORS,  CARDS, 

Turbow640K  1 Drive  $ 575 

Turbo  PCXrwi640K&  2 Drives $649 

Turbo  PC  XT  w,640K  S 1 Drive  S 20  MG $ 859 

Turbo  PCXT  w 640K  & 1 Drive  4 30  MG $ 885 

PC  286  12  MHz  Zero  Wait  State  w 1024K,  1.2  Floppy  Drive $ 975 

PC  286  12  MHz  Zero  Wail  State  w1024K,  1.2  Floppy  Drive  40  MG  . $1623 

MIT  Amber  Monitor  W;SW  Tilt $ 95 

MIT  Color  Monitor  $ 255 

MIT  EGA  Monitor $ 359 

MIT  Mono  Monitor  with  Swivel  Tilt  Base $ 95 

MIT  Auto  Switch  EGA  Card  $129 


MODEMS  & KEYBOARDS 


MIT  Color  Card 

MITI/O  Serial  Clock 

MIT  I/O  Senal-Parallel 

MIT  Monographics  Card 

MIT  AT  Multi  I/O 

MIT  XT  Multi  I'O 

MIT  t200B  Modem  (INT|  with  Software 
MIT  1200B  Modem  (EXT)  with  Software 
MIT  2400B  Modem  (INT)  with  Software 
MIT  2400B  Modem  (EXT)  with  Software 
MIT  Enhanced  Keyboard 


■■■ 

AIR  EXPRESS  SHIPPING 
You  Piy  The  Ground  Shipping 
We  Pay  The  Air  Oiherence 


BOARDS 

AST 

Hot  Shot 

Six  Pack  Plus  (256K)  . 

Xformer  

3G+  

Other  Models 

ATI 

EGA  Wonder 

ViPPIus 

Hercules 

CoiorCard 

Graphics  Card  Plus  . . 
Incolor 


MONITORS 

Amdek  Monitors 

NEC 

MulbsyrK!  II 

Monographic  System . . . 
Other  Models 

Princeton  Uttrasync  .... 

Samsung 

Sony  Multiscan  (1303)  .. 
Mitsubishi 

Diamond  Scan 

Zenith 

1490 


321 

390  

393  

LazedineS  . 
Panasonic 
1080 1 M2  . 
1091 1 M2  . 

1092! 

1524  

1592  

1595  

3131 

3151 

Lazer  4450  . 
Star  Micronics 
Toshiba 
321  SL  . . . 
341  SL  . . . 
351  SX  . . . 
PageLazer . 


Alps  All  models . 
Allegro  .... 

ALQ218 

ALQ224 

ALQ318 

ALQ324 

2418 

2424  

P2000  

2100 

AST  Turtx)  Lazer 

C.ITOH 

Citizen  Printers 

1200  

1800  

MSP  40 

MSP  45 

MSP  50 . . . 

MSP  55 

Premier  35  . . 
Oiconix  150  . . 


Inboard  386  PC  . . 
Inboard  386  w cable 

4020  

80287-6 


HARD  CARDS 


DISK  DRIVES 


Plus  20  MG 
Plus  40  MG 


Epson  Printers . . . 
H^lett-Packard 

DeskJet 

Lazer  Jet  Series  II 
NEC 

P2200  

850  Silent  Writer  . 


Bernoulli  Box 
10  Meg  . . . 
20Meg  . . . 
40  Meg  . . . 
Beta  Ext  . . 
Beta  Int . . . 


Paradise 
Autoswitch  350  . 

VGA  + 

VGA  Professional 


Video-7 

VGA 

Vega  Deluxe 
V-RAM  . . . 


Seagate 

20  MG  wWD  Controller 

251-1 

AT  40  MEG  Full  Height 
Other  Models 

Teac 

1.2  MEG  AT 

Floppy  F55  BR 

Toshiba 

3.5Dr720K  

3.5  Dr  1.4MB 


P2200  . . . 
P5200  . . . 
AP5300  . . . 
Other  Models 
Okidata  .... 

182^ 

192+ 

292  


NEC 

MuHispeed  EL  II 
Powermate  . . . 

Toshiba 

T-IOOO  

T.1200F 

T-1200FH 

1200FB 

T-3120 

T-3200  

T-5100 


Hayes 

1200  

1200B  

2400B  

Prometheus 
12006  w Software 
2400B  w Software 
Other  Models . . . 
US  Robotics 
Password  1200 . . 
Couher  2400  . . . 
Courier  2400E  . . 


DISKETTES 

Maxell  MD-2  Oty.  100  ..  . 
Maxell  MD-2HDOty.  100.  . 

Sony  5V4  Oty  100 

Sony  3’/^  Oty.  100 


Keytronics 
KB5151  . 
KB5153 
KB101  . 


a f Mt  # V 
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Desk-Link  2d  Mates 


Disk  and  Printer  Sharing 

aSnsp 


DEijLINK 


Now  there’s  one  easy  solution  that  lets  your  two  desktop  comput- 
ers share  files,  a printer,  even  a single  hard  disk,  all  with  just  a snap. 

It  works  just  like  a mini-network. 

DESK-LINK*  from  Traveling  Software,  the  makers  of  the  award 
winning  LAP-LINKf 

DESK-LINK*  allows  you  to  cormect  two  IBM  or  compatible  comput- 
ers, including  the  new  PS/2  and  laptops,  with  just  phone  wire  and 
DESK-LINK*  software.  Once  connected,  disk-,  printer-,  and  file-sharing 
works  completely  in  the  background.  And  with  dual  print  spooling,  you  can  use  printers  on  either  computer  at 
the  same  time  — without  interrupting  either  machine.  DESK-LINK*  also  comes  with  a pop-up  “Talk  Box”  func- 
tion for  sending  messages  back  and  forth  between  computers,  even  while  using  your  favorite  applications. 

DESK-LINK’  comes  complete  with  everything  you  need.  It  includes  both  514  and  314  inch  diskettes,  universal 
connectors,  and  25  feet  of  RJU  standard  telephone  cabling  (which  can  be  extended  to  100  feet).  The  documenta- 
tion is  straightforward  and  easy  to  understand. 

Best  of  all,  DESK-LINK*  installs  pairJessly  in  minutes  using  your  computer’s  serial  port.  No  add-in  board  is 
required.  It  has  incredible  communication  speeds  of  115,000  baud  and  supports  EMS  memory.  Plus, 
DKK-LINK*  is  compatible  with  Novell,  3Com,  and  Token  Ring  networks. 

So  if  you’re  looking  for  a fast,  inexpensive  way  for  your  two  computers  to  share  files,  printers,  or  hard  disks 
—all  completely  in  the  background  — snap  up  DESK-LINK’ 
today.  You’ll  find  it  at  your  local  computer  store  for 
$169.95  — that’s  less  than  $85.00  per  computer! 

For  more  information  call:  1-800-343-8080, 
or  1-206-483-8088. 

CIRCLE  223  ON  READER  SERVICE  CARD 

Traveling  Software,  Inc.  • 18702  North  Creek  Parkway  • Bothell,  WA  98011 

Token  Ring  and  IBM  are  trademarks  of  International  Business  Machines  Corp.,  3Com  is  a trademark  of  3Com  Corp..  Novell  is  a trademark  of 
Novell.  Inc.,  Traveling  Software,  LAP-LINK  and  DESK-LINK  2.0  are  registered  trademarics  of  Traveling  Software.  Inc. 
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■ HIGH-END  C ADD 


VersaCAD  Design’^  2-D  module  is  capable  of  both  mechanical  and  architectural  driving.  Its 
dimensioning  capabilities  are  easy  to  use,  but  there  are  limitations  to  the  dimensioning  of  circles  or 
radii. 


With  VersaCAD  Design,  you  use  the  Modify  menu  to  change  entities  individually.  When  the  mouse 
is  on  the  drawing  area,  the  selected  entity  blinks.  To  change  several  entities  at  once,  you  would  use 
the  Group  menu  instead  of  the  Modify  commands. 


oustriict 

Dincnsion 


roj'erlies 

wttclu!s 


sor  coordinate  positions,  and  system  mes- 
sages. The  remaining  portion  of  the  screen 
is  devoted  to  the  drawing  area.  The  mouse 
will  not  reach  the  status  area,  but  it  does 
access  the  menu  on  the  left. 

It  is  easy  to  lose  the  mouse  cursor  on  the 
screen  when  using  an  EGA  as  the  display 
device.  During  testing,  not  only  could  the 
cursor  be  moved  to  an  area  of  the  menu 
that  was  blank,  where  it  disappeared,  but  it 
could  also  be  moved  off  the  top  and  right 
edges  of  the  drawing  area.  The  mouse  cur- 
sor also  disappeared  when  a selection  from 
a long  list  of  commands  in  the  menu  yield- 

■ VersaCAD' s 3-D 
modeler  module  is 
flexible,  easy  to  use,  and 
makes  the  program,  as  a 
whole,  worthwhile. 


ed  a short  submenu.  It  didn’t  move  onto  an 
active  command  in  the  new  menu  as  you 
would  expect. 

A mouse  or  a digitizing  tablet  can  be 
used  with  the  program  for  entering  coordi- 
nates in  a typical  CADD  fashion.  For 
placement  where  the  relative  or  absolute 
coordinate  is  known,  the  keyboard  can  be 
used  instead.  The  selection  of  the  input 
mode  is  performed  via  a function  key,  and 
this  will  allow  one  end  of  a line  to  be 
marked  from  the  keyboard  and  the  other  by 
moving  the  mouse. 

There  are  a large  number  of  commands 
available  through  the  menus,  but  the  hier- 
archy does  not  correspond  with  the  menu 
structure  in  many  cases.  Extensive  use  of 
the  function  keys  helps  to  give  the  menu 
structure  some  logic. 

All  the  important  central  features  are  in 
the  Add  and  Modify  menus.  The  Add 
menu  is  used  to  enter  lines,  arcs,  curves, 
and  so  on,  and  the  Modify  menu  is  used  to 
move,  copy,  rotate,  and  edit  them.  The 
Modify  menu  operates  on  one  item  at  a 
time — a circle  or  an  arc,  for  example. 

Entering  of  basic  shapes  like  lines. 


PC  MAGAZINE  ■ AUGUST1988 
199 


The  bad  news  is.  this  is  a quiz. 
The  sood  news  is.  weTe  going  to 
make  it  easy. 

.Ml  three  of  these  24-pin  dot 
matrix  printers  are  versatiie.  rug- 
ged office-quaiily  printers.  They  aii 
provide  a variety  of  type  styles  and 
compatibiiily  with  most  popuiar 
software.  But  there's  oniy  one  Top 
Dot.  .And  aii  the  cities  you  need 
to  find  it  are  right  here  in  this  ad. 

Top  Dot’s  high  performance 
features  include  combined  letter- 


quaiity  text  and  graphics,  color 
printing,  and  a sizzling  480  cps 
draft  speed. 


SelectDIal  puts  total  printer  control  at  your 
fingertips. 


A unique  Select-Dial™  feature 
gives  Top  Dot  effortless,  fingertip 
control.  And  plug-in  Intelli-Cards™ 
provide  instant  software  upgrades. 

lop  Dot's  S985  price  is  a 
remarkable  $500  below  compara- 
ble printers.  Even  more  remarkably, 
it  includes  toll-free  hotline  support, 
a 2-year  warranty,  an  unheard-of 
full  year  of  on-site  service,  and  a 
Quick-Start  kit  packed  with  $150 
worth  of  supplies,  software,  docu- 
mentation and  more. 


Epson  M a reitatered  iratlemark  of  Seiko  Epson  CofporaUoa.  Accel-SOO.  Select'Dial  and  Inielli-Card  are  irademarts  of  Advanced  Matrix  Techsoioot.  Inc  OittE  Advanced  Matrix  IMiaolocy.  Inc 
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■ HIGH-END  CADD 


arcs,  and  circles  is  done  through  the  Add 
menu.  Apart  from  the  line  function,  these 
commands  must  be  selected  each  time  for 
use.  Text  is  entered  using  the  Text  com- 
mand on  this  menu.  The  characteristics  of 
the  entity  that  is  selected  can  be  changed 
midstream  using  another  function  key  to 
access  the  Properties  menu. 

When  in  the  Modify  menu,  the  item  to 
be  edited  blinks  on  the  screen.  To  select  a 
different  element,  the  Forward  (or  Back- 
ward) command  is  used.  Each  object  in  the 
current  display  window  is  highlighted  in 
turn  until  the  desired  item  is  reached.  In  a 
complex  area  this  selection  process  may 
prove  to  be  slow.  If  more  than  one  entity  is 
to  be  tTKxfified  at  once,  the  required  items 
are  selected  as  a group  in  the  Group  menu 
and  then  modified  as  a whole. 

3-D  MODELER  The  3-D  modeler  mod- 
ule is  easy  to  use  and  makes  the  program, 
as  a whole,  worthwhile.  It  suffers  from  the 
same  poor  mouse  interface  as  the  2-D 
module  when  used  with  an  EGA,  but  oth- 
erwise it  is  very  flexible.  There  are  two 


E D I T 0 R ’ S 
fflOi  CHOICE 

• AutoCAD 

• Cadkey 

AutoCAD  is  the  industry  standard 
with  good  reason : its  dtH  umentation 
is  superb  and  its  2-D  drafting  fea- 
tures remain  unparalleled,  even  in 
the  face  of  increasingly  strong  com- 
petition. Cadkey,  on  the  other  luuul, 
offers  an  unbeatable  user  interface, 
good  2-D  drafting  capabilities,  and 
strong  support  for  3-D  modeling . 
Both  programs  benefit  from  strong 
third-party  support. 

These  days,  speed  is  more  of  a 
hardware  issue  than  a software  is- 
sue in  the  CADD  arena.  Rather 
than  agonize  over  whether  the 

CADD  software  you  select  is  the 
fastest  or  slowest,  try  to  maximize 
the  power  of  your  PC first.  Then  any 
CADD  package  you  use  will  seem 
more  responsive,  and  redraw  times 
will  shrink. 

main  areas  within  the  3-D  module — the 
Modeling  and  Create  environments. 

The  Create  area  is  used  to  generate  new 
primitives,  import  2-D  drawings,  and  per- 
form rrrodifications.  When  an  entity — a 
box,  for  example — is  placed  in  the  Create 
environment,  it  is  shown  in  exploded 
view.  Each  side  of  the  box  is  moved  away 
from  its  adjacent  sides,  and  the  comers  of 
each  side  are  shown  as  dots,  called  points. 
In  this  mode,  new  planes  can  be  generated 
and  sides  and  points  hidden  or  exposed. 

Two-dimensional  objects  that  were 
generated  in  the  2-D  module  and  had  been 
assigned  a dimension  in  the  z-axis  can  be 
imported  for  use  in  the  3-D  environment. 
There  are  limitations  on  the  complexity  of 
the  model  that  can  be  held  in  the  Create 
area,  but  since  most  objects  can  be  manip- 
ulated in  sections,  this  isn't  really  a prob- 
lem. The  Modeling  area  will  hold  all  of 
these  sections  at  once,  and  the  Create  area 
can  be  used  on  parts  of  the  whole  drawing. 

The  model  is  then  transferred  to  the 
modeling  environment  for  viewing  and 
manipulating  in  a more  realistic  form.  The 
rTKXiule  will  display  and  save  hidden-line 
views  and  shaded  views.  Isometric  and 
perspective  projections  are  easily  created. 

BIIX  OF  MATERIALS  The  third  mod- 
ule in  VersaCAD  Design  is  the  Bill  of  Ma- 
terials. This  module  is  used  to  generate 
parts  lists  for  drawings  created  in  the  2-D 
module.  It  makes  a count  of  the  number  of 
occurrences  of  a particular  symbol  in  a 
drawing.  It  is  workman-like,  and  though 
it's  not  as  sophisticated  as  some  other  pro- 
grams' modules,  it  does  get  the  job  done. 

VersaCAD  Design,  which  has  a $2,995 
price  tag,  is  not  for  the  casual  user.  The 
sheer  size  and  complexity  of  the  program 
is  fmstrating  for  quick  productivity,  but 
once  you  become  mote  profrcient,  this 
feeling  diminishes.  As  is  the  case  with 
many  high-end  CADD  packages,  the  com- 
pany-offered training  courses  would  prob- 
ably prove  useful.  A well-equipped,  fast 
machine  is  essential  to  the  successful  use 
of  VersaCAD  Design  as  well,  but  with  ad- 
equate hardware  and  training,  this  is  an  ex- 
cellent product.  Such  smooth  interaction 
between  the  2-D  and  3-D  modules  is  avail- 
able from  few  manufacturers,  and  the  3-D 
modeler  is  easier  to  use  than  most  oth- 
ers.— Caroline  Halliday  in 


And  only  Top  Dot  is  available  in 
your  choice  of  finish:  Executive 
Black  or  traditional  Ivory. 

You  have  to  visit  a dealer  to  buy 
two  of  the  printers  on  this  page. 
But  you  can  get  Top  Dot  delivered 
to  your  door  by  UPS.® 

Just  call  1-800-637-7878,  cor- 
rectly Identify  the  Top  Dot,  and 

COMPARISON  CHART 


Print  speed 
(12cpi) 

AMT 

Acccl-500 

Kpson 

IzQ-2500 

Ibshiba 

P351SX 

Draft  Mode 

480  cpS 

3Z4c|>s 

300  cps 

Memo  Mode 

200  cps 

N/A 

N/A 

LQMode 

60cps 

90  cps 

100  cps 

Plug-in  fonts 

card 

card 

cartridge 

Color  printing 

standard 

N/A 

optionalt 

Warranty 

24  mo 

18  mo 

18  mo 

On-site  service 

lyr 

N/A 

N/A 

Price 

$965 

$1449* 

$1499* 

Starter  Kit 

Standard 

N/A 

N/A 

**manufactunri}su0ir!ited  list  price  f$239 


we'll  ship  it  to  you.  FREE.*  If  after 
30  days,  the  Top  Dot  hasn't  become 
indispensable  to  your  office,  |ust 
send  it  back.  Otherwise,  do  nothing. 
We'll  charge  $985  to  your  credit 
card  or  bill  you  against  your  pur- 
chase order.  That's  all  there  is  to  it. 

And  if  you're  still  not  sure  of  the 
answer,  don't  worry.  Our  operators 
w ill  give  you  three  chances  lo  gel 
il  right. 


Ouirl,:Sl;in  Kit  mnUtinssiiijplics.  rabk'.  sdH- 
ware,  documentation — even  transparency 
materials.  A $150  value  FREE  with  Top  Dot 


ACCB.-50G 

1-800-637-7878 

■ B 


Ventura  Peripherals.  100  Rancho  Road.  Suite  27 
Thousand  Oaka  Calirornia  91362 
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RU(*:  (602)  246-7805 
Ordar  Uim-1-60(M21-3135  (Ext  100) 
Older  Status  and 
litchnical  Support 
602-246-2222 


Servicing  our  PC  buyers  with 
low  pricing  and  te^nical 
experience  since  1979. 


- HARDWARE - 


NOW  AVAILABLE 

MICROSOFT  MACH  20  $309 

MICROSOFT  WINDOWS  386 $110 

FREE  SOFTWARE! 

Purchase  over  $100  and  receive  one  of  these  disks  absolutely  FREE!  Purchases 
over  $250  get  two  free  disks,  over  $400  get  three,  or  get  all  four  disks  when  your 
purchase  is  over  $500!  1)  MIXED  BAG.  2)  PC-WRITE.  FONT-SET.  4)  A8C-LIST. 


Accessories 


Brooklyn  Bridge  Universal $75 

CopylIPCDeluxa 101 

CuibsRuby  50 

Mach  III  Joystick 36 

tyiasterpiece 65 

Masterpiece  Pius  95 

8tedt-WM 65 

ISOWatlPowsrSupply  69 

Logical  Connection  379 


— 

Boards 


AST  Advantage  Premiufn $319 

AST  RBnipage/2 249 

AST  Rampage  286 379 

AST  Sixpac  Plus  W/64K 129 

ASKXtormer 509 

Ev0f«(-2M8  Above  PC 79 

Everex- SMB  Above  AT 69 

OenericiOXT 59 

Hercules  Graphics  Plus 179 

lnboard386PC 

Intel  Above  286 379 

MlcroeortMacn20  309 

Orchid  Tiny  Turbo 2S9 


Laptop  Portable 
Computers 

NEC  Multispeed  EL-2  $1649 

Toshiba  T-1000  529 

Zenith  Z163. 20  MB  2499 


AST  286  Premium  or 
386  Premium 
Computers 

512K.  RAM.  RT  enhanced  style 
keyboard,  parallel,  serial  and  clock, 

1 2 MB  floppy  disk  drive.  7 expansion 

slots.  DOS  3.3  & Basic 

Available  Now  Beet  Pricee 


AZ10 

150  watt  power  supply,  one  360K 
drive,  10  MHZ  mother  board.  640K. 
keyboard  $569 


COMPUTERS 


Floppy  Drives 

Teac5y/380K $99 

Toshiba3W*1.44MB  149 

Toehibe3Vk*720K 129 

Other  Famous  Brands Low  Price 


Hard  Cards 


PtusHardcard20MB $529 

PkisHardcardSOMB 659 


Hard  Drives 


Miniscribe  20  MB  $299 

Seagsta  20  MB  w/Cont  265 

Seagate  30  MB  w/Cont  295 

Seagate  ST  12S  w/Coni 329 

Seagate  ST  138  w/Cont 399 

Seagate  ST  251-2  399 


Keyboards 


KeytronicsKBIOI-t $99 

Keytronics5151 119 

Keytronics  5153 245 

NTC  Enhanced  101 89 


Incredible  Values 


Genius  Mouse $49 

Monochrome  Board  w/printer  port 

(Similar  to  Hercules  Graphics) 69 

Data  Copy  Microfax  Board  800 

Amdek  CD  Laser  Drive  840 


AZ386 

$2595  ■ 

Wysesae 

2900  ■ 

AZ  Turbo  8088-2 

IBM  Compaifole  Computer.  135 
watt  power  supply.  i brand  name 
floppy  disk.  PC  keyboard. 

640K  Ram.  6 expansion  slots. 

8088-2  processor  $569 


AZ  Turbo  286-10 

512K.  6 8 10  MHZ.  keyboard.  200  watt 
power  supply,  one  1.2  Teac  drive 
Phoenix  Bws  S999 


EGA  Boards 


ASTVQA $269 

ATI  VIP 254 

ATI  EGA  Wonder 175 

NEC  1024 655 

Orchid  Designer  VGA 259 

Paradise  Auto  460  148 

Paradise  VGA  Plus 289 

Paradise  VGA  Proff 399 

Zenith  VGA  259 


Mice 

Logitech $88 

Microsoft  Bus  w/Paintbrush  . .92 

Microsoft  Serial 92 

Optimousew/DrHskilll 89 

Optimousew/DPG 155 


EGA  Monitors 


AMDEK  722 $455 

Casper 410 

Mitsubishi  Diamor>d  Seen  — 499 

NEC-MuHisyncll  609 

Samsung 369 

Sony  Multiscan 539 


— 

Modems 


AZ300/1200  $69 

Everex  300/1200 69 

Everax  2400  Int 199 

Everex  2400  Ext 250 

Hayes  1200  299 

Hayes  2400  435 

Novation  Parrot  1200  99 

U.S.  Robotics  2400 335 

U.S.  Robotics  1200  Pass 160 


Monitors 


AMDEK  410 $145 

Samsung  Flat 82 

Sigma  Lazerview Low  Price 

Magnavox  RGB 255 

NEC  QS  Amber 190 

Princeton  HX12E 460 

Princeton  Max  12  136 

Samsung  TTL  Amber  wAilt 76 

Samsung  Color  wAift 249 


Printers 


CITIZEN 

MSP15E  $315 

MSP  40 265 

MSP  45 416 

120D 146 

180  D 165 

MSP  SO 385 

EPSON  - Call  on  all  models 

LQ500  349 

LOeSO  559 

NEC 

P5XLP  869 

P5200/5300 Low  Price 

P2200  339 

P6-P7  Cotof  Kits 125 

OKIDATA  - Call  on  all  models 

OKI320/321  Low  Prfoe 

OKI390 499 

OKI391  889 

PANASONIC 

1080-IA42 189 

109M/M2 204 

1092-1 329 

1524  804 

1592  419 

1595  499 

3131 279 

3151 497 

STAR  MICRONICS 

NX1000 180 

NXIOOOColor  238 

NX15 306 

TOSHIBA 

321  SL  499 

341  SL 699 

351  Model  SX  1020 


Laser  Printers 


Toshiba  Page  Laser  $2699 

NEC  690  3300 

OkidataLsserO  1299 

ASTTuiboPS  3199 

Partssontc  1699 


Co-Processor 


80287  (Intel)  $185 

60287-8  (Intel) 259 

80287-10 309 

80387-16 510 

8067-2  (Intel) 159 

8087  (Intel) 125 


• Shipping  on  most  software  is  $5.00. 

• AZ  orders  add  6.7%  sales  tax. 

e Personal/company  check  allow  14  days  to  clear, 
e We  accept  Purchase  Orders  from  authorized  insbti/tlons  for  3.5%  more 
than  cash  price.  (Please  call  in  first) 


• All  returns  are  subiect  to  our  approval. 

• There  wilt  be  a 20%  restock  fee  on  all  returns. 

• Sorry,  no  refunds  on  open  software,  due  to  copyright  laws. 


1-800-421-3135<..o. 


v\fe  stock  SAVE  60% 

All  Available  On  Our  Everyday 
Products  Prices 


We  Cater  to  the  First  Time  Buyer 
Caii  our  friendly  technical  service 


(602)  246-2222 


SOFTWARE - 


THIS  MONTH’S  SPECIAL 

MICROSOFT  PC  Excel 
SPECIAL  $275 


Accounting 


DacEasyAcci $54 

Dac  Easy  Light 39 

Dac  Easy  Payroll 39 

Dollars  & Sense 94 

In  House  Accountant 112 

Managing  Your  Money  4.0 117 


Peachtree  Business  Accounting  149 


Communication 

Programs 

Brooklyn  Bridge  Universal $75 

Cartwn  Copy  Plus  108 

Crosstalk  XVI 89 

CrosstalkMK4  110 

PC  Anywhere  111 96 

Ftyir^g  Dutchman 64 

Transporter  140 

Smartcomlll  Low  Price 


Data  Base 
Managers 


Clipper $370 

Condors 325 

DataPerfect Low  Price 

DBase  111  Plus 375 

DB>XLDi8mond 115 

Foi  Base  Plus 189 

Genifer  189 

Knowtedgeman  2 285 

Paradox  2.0  Premium 435 

PFSrProlessionalFile 139 

Powerbase 189 

QAA3.0  188 

Quicksilver  Diamond 329 

Revelahon  Advartced 485 

R Base  For  DOS 425 

Reflex  90 

Relate  & Report 112 

VP  Info  63 


Desktop  Publishing 


Pagemaker  Ver.  3.0 $549 

PagaPeriect 279 

PFS;  First  Publisher 55 

Ventura  Publisher 493 


Diskettes 

Bernoullicart.  tOMB  $89 

BerrK>ullicart.20MB  79 

Maxell  5V«*DS/HD 24 

Maxell  5%'  DS/DD 20 

3M  5y4*  OS/HO 20 

3M5Vi*  DS/DD 15 

3M6O0A  Data  Tapes  28 


DOS 

IBM  3.3 $102 

DOS  Low  Price 


Educational 

b 

Microsoft  Learning  DOS 

$28  ■ 

Turbo  Tutor  II  

25  I 

Typir>g  Tutor  IV 

30  ■ 

Entertainment 


Chuck  Ysager  Flight  Simttr. $35 

FiS-Strike  Eagle 24 

Hacker  II 30 

Kirtgs  Quest 32 

Jet  39 

Microeoft  Flight  Simulator  3.0 33 

Scenery  Disk  1*7 17 

Silent  Service  30 

Star  Right 40 

Sub  Battle 30 


Graphics 

Boeing  Graphics 

$200 

Charimaster  

199 

Design  Cad  2 

148 

Diagram  Master  

199 

Easy  Cad 

.109 

Energraphics2.2  

294 

Generic  Cad 

49 

In-A-Vision 

275 

Microsoft  Chart  3.0 

...230 

Newsroom  

.31 

Newsroom  Professional 

65 

Printmaster  

29 

Printshop  

. 33 

Printshop  Companion  

...  29 

Desktop  Publisher  Graphics  . 

99 

Signmaster  

. . . 132 

Integrated 

Ability 

Ability  Plus  . . 

Enable 

$56 

145 

352 

Microsoft  Works 

116 

Smart  Software  

.429 

Symphony 

465 

Languages 

Lattice  C Compiler $220 

Microsoft  C C<mpiler  Ver.  5.1  280 

Microsoft  Fortran  Vpr.  4.1 260 

Microsoft  Macro  Assembler  5.1 ....  88 


Languages 


Microsoft  Pascal $178 

Microsoft  Quick  Basic  59 

Microsoft  Quick  C 59 

Ryan  McFarlan  Fortran 390 

McFarlan  Cobol  612 

Turbo  Basic 59 

Turbo  C 59 

Turtx)  Pascal 59 

Turbo  Prolog 59 

Turbo  Prolog  Ibolbox 59 


Multi-User  Software 

1 

Microsoft  Word 

$195 

1 

Fox  Base 

299 

1 

Word  Perfect 

310 

1 

Word  Perfect  Modules  - . 

ea75 

1 

Project  Manager 


Microsoft  Project  $305 

Super  Project  Plus 255 

Timeline  2.0 265 

Total  Havard  Manager  2 355 


Spreadsheets 


Hal $104 

Lotus  V2-3 295 

Microsoft  PC  Excel  279 

Plan  Perfect 188 

Quattro 143 

Spreadsheet  Auditor  82 

Surpass 329 

VP  Planner  Plus  88 

Twin 35 


Utilities 


Norton  Commartder $37 

Norton  Utilities 48 

Numerical  Methods  59 

PC  Tools  Deluxe  37 

Prokey  4.0 70 

Q DOS  II 49 

Righlwriter 75 

Sidekick  Plus 116 

Sideways  39 

S.O.S 44 

SQ2 55 

Super  Key 59 

Turbo  Lighting 55 

XTree 35 


Word  Processing 


Easy  Extra $54 

Choice  Word  83 

Microsoft  Word  4.0 185 

Multimate  Advantage  II  285 

Varsity 49 

VolkswriterS  - 139 

Webster  Spellchack 33 

Webster  Thesaurus 39 

Will  Maker 29 

Word  Perfect  5.0 204 

Word  Perfect  Executive 103 

Word  Parieci  Library  2.0  85 

Wordstar  ProPack 233 

Wordstar  2000 -f 229 

Wordstar  2000  •••  Legal  299 


We  Feature 
Microsoft 
Software  for  the 
Macintosh 


Utilities 

Copy  If  PC  $1» 

Copywrite 39 

Cubit 39 

O.A.V.E 55 

Deskview2.0 72 

Direct  Access 49 

Duet 48 

Eureka  99 

Fastback  Pius 89 

Formlools 58 

Gopher 33 

Graph  in  the  Box  Release  2 55 

Hot 89 

HTEST 89 

Lotus  Metro  89 

Mace 55 

Microsoft  Windows  2.03 55 

Microsoft  Windows  386 110 

Norton  Advanced  75 

Core  Fast Low  Price 


Call  For 
Items  Not 
Listed. 


2701 W.  Glendale  Ave. 
Phoenix,  AZ850S1 

1-800-421-3135 


• At}  Prices  are  subfect  to  change 

• Sorry,  no  COD  orders. 

• Minimum  phone  order  $50.00 

• We  do  not  guarantee  compatibility. 


Phone  Hours:  Monday  thru  Friday  7 am-9  pm. 
Saturday  9 am-5  pm  MSI 


No  Charge  for  klMterCard  or  visa 
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Why  build  a printhead  that 
can  punch  through  aluminum, 
when  all  you  need  is  a clear 
impression  on  a 5-part  form? 

The  answer  is  uncompromising  quality. 

We  built  our  new  300  Series  9-pin  and  24-pin  printers 
tougher  and  more  reliable  than  they  have  to  1^ 

With  printhead  pins  of  carbaloy/tungsten,  one  of 
the  hardest  metals  known,  they’re  tough  enough  to 
make  a crisp  impression  on  a sheet  of  aluminum.  So 
you  can  imagine  how  sharp  they’ll  look  driving  clear 
to  the  bottom  of  a 5-part  form. 


Even  after  printing  on  aluminum, 
we  look  this  good  on  paper. 


Our  engineers  call  this  “championship  specs.”  More 
than  3 million  loyal  users  call  it  rugged  reliability. 
And  it  shows  in  the  quality  and  performance  of 
every  printer  and  modem  we  make. 

Call  I-800-OKIDATA  for  the  dealer  nearest  you. 


DemonstnUion  above  made  usins  a 24-pin  MICROLINE  391 
printer  without  ribbon  on  a sheet  of  .005  inch  gauge  alumiaum. 
Actu^.  unretouched  photograph. 


m an  OKI  AMERICA  company 


OKIDATA  U a registered  trademark  of  Oki  America.  Inc. 
Marque  depom  de  Oki  America,  Inc. 


We  put  business  on  paper. 
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■ PRINTERS  ■ CAROL  ELLISON  AND  BILL  O’BRIEN 


NO-WAIT  LASERWRITERS 


APPLE  Adds  SPEED 
to  the  TOWER  of 

POSTSCRIPT 


It's  been  2 years  since  Apple  intro- 
duced its  LaserWriter  Plus — a big- 
ger, belter  model  of  the  Laser- 
Writer, a printer  that  had  already  set 
new  standards  in  desktop  publishing.  The 
LaserWriter  line  was  speedy,  strong,  and 
versatile.  With  iLs  u.se  of  PostScript,  Ado- 
be Systems'  powerful  page  description 
language,  the  printer  had  brought  desktop 
publishing  from  scissors  and  glue  to  pixels 
and  bytes,  giving  users  the  closest  thing  to 
typeset  quality  they'd  ever  seen. 

Even  though  it  was  limited  to  four  type- 
faces— Courier,  Helvetica,  Times  Ro- 
man, and  Symbol  (the  last  being  no  more 
than  just  a collection  of  the  Greek  alphabet 
and  mathematical  symbols) — the  original 
LaserWriter  was  in  and  of  itself  a fiill- 
fledged  computer  capable  of  300  dot-per- 
inch  near-typeset-quality  output. 

With  the  LaserWriter  Plus  came  a 12- 
MHz  Motorola  68000  processor  that  pro- 
duced copies  in  record  time,  a generous 
1 .5MB  RAM  that  buffered  lots  of  pages, 
and  512K  ROM  that  played  host  to  a Post- 
Script interpreter  and  plenty  of  fonts. 


Apple’s  recognition 
of  the  DOS  environment 
and  the  growing 
number  of  applications 
that  support 

PostScript  are  redefining 
what  we  consider 
top-notch  output 
in  desktop  publishing. 


But  sadly,  the  LaserWriter  and  the 
LaserWriter  Plus  made  few  of  these  gifts 
available  to  the  IBM  hemisphere  of  the  PC 
world. 

NOT  READY  FOR  PC  PRIME  TIME 

By  the  most  stringent  definition  of  com- 
patibility, Apple's  original  LaserWriter 
and  LaserWriter  Plus  were  IBM  PC  com- 
patible— but  just  barely.  They  were  not 
compatible  by  any  average  user's  defini- 
tion, and  they  certainly  were  not  as  com- 
patible with  the  PC  as  they  were  with  Ap- 
ple's own  Macintosh.  Their  abundant 
offerings  were  difficult  to  reach  from  the 
world  of  MS-DOS.  And  PC  users,  when 
they  could  get  to  them  at  all,  often  found 
that  few  of  the  benefits  of  PostScript  were 
at  their  disposal. 

The  original  LaserWriter  was  PC  com- 
patible only  if  your  software  supported 
PostScript  (though  it  did  offer  a Diablo  630 
emulation)  and  used  the  XON/XOFF 
handshaking  protocol.  The  LaserWriter 
Plus  could  be  made  to  be  PC  compatible, 
but  the  job  was  difficult.  The  PostScript 


PC  MAGAZINE  ■ AUGUSTI988 
205 


■ LASERWRITER  IINT  AND  UNTX 


Apple  LaserWriter  IINT  and  IINTX: 
n Summary  of  Features 


IINT 

IINTX 

List  pries 

$4,599 

$6,599 

Type 

Laser 

Laser 

Engine 

Canon  LBP-SX 

Canon  LBP-SX 

Max.  paper  width  (inches) 

8.5 

8.5 

Claimed  speed  (ppm) 

B 

8 

Tested  speed  (ppm) 

6.8 

7.0 

Controller 

11.5-MHz 68000 

16.7-MHz  68020 

ROM 

1MB 

1MB 

RAM 

2MB 

2MB  (expandable  to  1 2MB) 

IBM  character  set 

Low 

Low 

Graphics 

PostScript 

PostScript 

Text 

PostScript, 

PostScript, 

Diabio630 

Diablo  630 

code  that  was  needed  to  adjust  the  printer 
wasn't  available  from  Apple  or  from  Ado- 
be Systems  when  the  LaserWriter  Plus  first 
shipped.  The  LaserWriter  was,  after  all,  a 
Macintosh  enhancement.  Later,  a code 
was  developed  and  published  in  Apple's 
Inside  LaserWriter,  a manual  for  program- 
mers and  developers. 

Even  then,  the  task  was  daunting  to  all 
but  the  most  enterprising  programmers. 
When  they  did  assemble  all  the  elements  to 
make  the  LaserWriter  and  the  PC  cooper- 
ate, they'd  often  find  a dearth  of  software 
that  supported  PostScript  and  disappoint- 
ing results  from  the  few  programs  that  did. 
PostScript  support  in  PC  software  fre- 
quently meant  getting  text  on  the  page,  and 
little  else.  In  short,  the  LaserWriters  were 
not  ready  for  PC  prime  time. 

PC  Magazine's  contributing  editor 
Charles  Petzold  reviewed  the  LaserWriter 
Plus  with  qualified  wonder  in  our  third  an- 
nual printer  issue  (PC  Magazine,  Novem- 
berll,  1986,  page  298).  “PostScript  is  on 
the  way  to  becoming  a standard  for  page 
description  languages,"  he  wrote,  “but 
the  LaserWriter  Plus  needs  much  mote 
software  support  before  it  can  serve  as  a 
general-purpose  PC  printer." 

GOOD  NEWS  That  was  mote  than  a 
year  and  a half  ago.  Since  then,  everything 
has  changed  with  the  birth,  in  1988,  of  Ap- 
ple's second  generation  of  LaserWrit- 
ers— the  $4,599  LaserWriter  IINT  and  the 
$6,599  LaserWriter  IINTX. 

No  longer  is  Microsoft  Word  the  only 
major  PC  word  processing  program  that 
supports  PostScript  formats.  Mote  than  20 
word  processing  programs,  including  such 
heavyweights  in  the  corporate  market  as 
WordPerfect,  Mass-! I,  WordStar  2000, 
and  Samna,  now  support  PostScript.  The 
desktop  publishing  programs  that  support 
PostScript  currently  number  about  35,  and 
you'll  find  about  80  graphics  programs 
that  take  advantage  of  the  language  as 
well. 

Moreover,  if  you  expect  to  find  support 
for  PostScript  only  in  word  processing, 
graphics,  and  desktop  publishing,  think 
again.  PostScript  drivers  ate  showing  up  in 
mote  and  mote  databases,  spreadsheets, 
and  integrated  programs,  including  Jave- 
lin, Symantec's  Omnis  Quartz  from 

Blyth  Software,  Borland's  Quattro,  Mi- 


crosoft Excel  and  Microsoft  Works,  and 
Lifetree  Software's  Words  and  Figures. 

In  the  new  LaserWriter  IINT  and 
IINTX , all  you  do  to  put  the  power  of  Post- 
Script at  the  disposal  of  these  programs  is 
instil  the  driver  and  print  directly  through 
a serial  port  connection. 

What's  mote,  the  Apple  has  added  a 
Hewlett-Packard  LaserJet  Plus  emulation 
to  the  Diablo  630  emulation  of  the  earlier 
generation  and  has  appended  the  manual 
with  15  pages  of  instructions  for  those  of 
us  who  come  to  the  LaserWriter  lls  from 
the  MS-1X)S  world.  The  appendix  gives 
step-by-step  instructions  on  sucb  proce- 
dures as  how  to  use  DOS's  MODE  com- 
mand to  facilitate  the  serial  port  connec- 
tion; adjust  handshake  settings  so  that  the 
computer  knows  when  (and  when  not)  to 
send  information  to  the  printer  (Laser- 
Writers are  preset  with  the  XON/XOFF 
handshake);  set  the  LaserJet  and  Diablo 
630  emulations;  change  parameters;  con- 
nect both  the  NTX  and  your  PC  to  a Local- 
Talk  (formerly  called  AppleTalk)  net- 
work; and  troubleshoot  the  devices. 

SAME  DIFFERENCE  Better  access 
from  a PC  isn't  all  that's  new  in  the  new 
generation,  although  the  printers'  various 


arrays  of  features  are  shrouded  under  a cas- 
ing as  plain  as  the  proverbial  brown  wrap- 
per. Cover  the  labels  with  adhesive  tape, 
and  you  can't  tell  them  apart. 

The  LaserWriter  lls  are  built  on  a mod- 
ular design  and  have  interchangeable  parks 
that  allow  for  easy  upgrades.  The  NTX 
(the  acronym  refers  to  networking  and  ex- 
pansion) is  built  around  Motorola's  16.7- 
MHz  68020  microprocessor  and  claims  a 
speed  four  times  as  fast  as  that  of  the  Laser- 
Writer Plus.  The  PostScript  interpreter  to 
generate  sophisticated  text  and  graphics  is 
included. 

The  LaserWriter  IINT  and  IINTX  will 
completely  replace  the  LaserWriter  Plus  in 
Apple's  line.  Another  newcomer  from  Ap- 
ple, the  $2,799  LaserWriter  IISC,  de- 
signed for  single  users  and  for  use  on  Ap- 
ple equipment  only,  supplants  the  original 
LaserWriter. 

This  trio  is  speedier:  Apple  claims  that 
these  printers  ptxxluce  about  8 pages  per 
minute,  and  they  come  with  more  RAM 
for  an  even  bigger  page  buffer  and  mote 
ROM  for  even  more  fonts.  Eleven  font 
families  with  35  typefaces  come  with  the 
NT  and  the  NTX.  The  NTX  is  designed  for 
use  on  LocalTalk  networks,  and  you  can 
expand  its  active  memory  to  12MB  and 
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The  Inside  Story:  Two  Models,  Two  Boards 


System  PROMs  (1MB) 


20-MHz  Motorola  Printer  connector 

68020  processor 


System  PROMs  (1MB) 


1MB  RAM  Slots 

(6MB  of  a possible  12MB 
installed,  2MB  standard) 


Apple  LaserW  riter  IIN'I'X 
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■ LASERWRITER  IINT  AND  UNIX 


Benchmark  Tests:  Apple  LaserWriter  IINT  and  IINTX 


The  apparent  superiority  of  a ptain-vanilla 
text-based  laser  printer  like  ^e  Hewlett- 
Packard  LaserJet  Plus  for  text  printing  is 
t deceiving.  Without  having  to  do  font  composi- 
tion and  positional  computation  for  character 
placement,  it  blazed  away  at  the  Text  Page 
speed  test,  averaging  7.5  pages  per  minute. 
But  add  graphics  to  the  equation,  and  you  will 
see  an  entirely  different  result.  PostScript 
printers  dearly  came  out  on  top  in  our 
Graphics  Page  speed  tests,  with  the  slowest 
printer  taking  less  than  half  the  time  of  the  HP 
LaserJet  Plus.  If  you  consider  the  results  of 
the  Apple  LaserWriter  IINTX  after  it  has 
imag^  the  fonts  once  and  stored  them  in 
memory  (second  Graf^ics  Page),  you  will 
understand  the  advantage  of  having  a 
document  description  language  like  Post- 
Script. 

The  Text  Pege  benchmark  test  results  were  obtairted  by 
timing  the  printing  o(  ten  copies  of  a two-page  business  letter. 
The  two  sirtgle-spaced  pages  cont8ir>ed  a total  of  2,886 
dtaraders  and  called  fw  orw  PostScript  font  The  times 
reported  show  the  results  averaged  in  seconds  per  page. 

The  Qraphtes  Page  benchmark  test  consisted  of  printing 
three  identical  pages  of  mixed  graphics  and  text.  Besides 
carryirtg  out  several  PostScript  graphics  routines,  each 
printsr  gerteraied  the  same  six  PostScript  fonts  In  the  same 
mixture  of  type  styles  and  sizes.  The  increase  kt  speed 
betwewi  the  first  and  second  pages  reveals  the  time  savings 
earned  once  the  six  fonts  were  stored  in  the  font  cache. 

Times  are  given  in  secortds  per  page:  results  for  the  secorKl 
arxl  third  pages  were  avera^. 


Relative  Times 

(HP  LaserJet  Plus  « 100) 


^0" 


Graphics  Page 


Performance  Times 

Text 

First 

SecoiMl 

(TimM  given  in  seconds  per  page) 

Page 

page 

pm* 

Hewlett-Packard  LaserJet  Plus 

8.0 

208.7 

191.1 

Apple  LaserWriter  Plus 

9.2 

98.3 

41.8 

QMS  PS-800  Plus 

9.8 

76.3 

36.8 

Apple  LaserWriter  IINT 

8.8 

74.0 

35.3 

Apple  LaserWriter  IINTX 

8.6 

47.6 

33.1 

even  add  a hard  disk  to  store  fonts. 

In  the  NT  and  NTX.  Apple  has  refined 
the  concept  of  the  universal  engine.  Using 
a 3(X)-dpi  Canon  LPB-SX  xerographic  ma- 
chine with  a delivery  speed  of  8 ppm  as  its 
mule,  the  NT  model  is  simply  a specific 
controller  board  with  output  ports  plugged 
into  the  engine.  Likewise,  the  NTX  is 
nothing  more  than  that  same  type  of  con- 
troller board  with  more  features. 

Both  models  of  the  printer  are  equipped 
with  the  standard  Apple  typeface  family 
intixxluced  on  the  LaserWriter  Plus:  Couri- 
er, Helvetica,  Times  Roman,  Palatino, 
Bookman,  Avant  Garde,  New  Century 
Schoolbook,  Symbol,  ITC  Zapf  Chan- 
cery, and  ITC  Zapf  Dingbats  (a  collection 
of  art  symbols).  PC  users  may  be  disap- 
pointed to  discover  that  there  is  no  support 
for  the  high-order  IBM  character  set. 


CERTAIN  DISTINCnONS  The  NT  is 

the  low-end  model,  powered  by  an  1 1 .5- 
MHz  Motorola  68000  processor.  Its  stan- 
dard features  include  I MB  ROM  for  the 
PostScript  code,  2MB  RAM  (nonexpan- 
dable),  and  an  RS-232  port,  as  well  as  Lo- 
calTalk  and  Apple  Desktop  Bus  interfaces. 

The  NTX  is  the  printer  you  should  buy 
for  your  production  department.  Its  pro- 
cessing power  comes  from  a Motorola 
68020  CPU  running  at  16.7  MHz.  In  its 
eveiyday  guise  it's  packed  with  the  same 
I MB  ROM  for  its  PostScript  code,  but 
that’s  where  the  similarities  end.  The  ba.se 
configuration  includes  2MB  RAM  in  two 
I MB  SIP  packages.  The  controller  board 
contains  slots  for  12  SIPs  in  all,  giving  you 
a maximum  of  12MB.  Along  with  the 
same  output  ports  available  on  the  NT,  the 
NTX  includes  a SCSI  interface  that  is  cur- 


rently intended  as  a connection  point  for  a 
hard  disk  for  additional  typefaces  (much  as 
Varityper  has  done  with  its  VT-600  laser 
printer;  see  PC  Magazine,  November  10, 
1987,  page  237). 

The  bad  news  is  that  at  present,  the  hard 
disk  configuration  is  valid  only  when  you 
are  running  the  printer  in  an  Apple  net- 
work. The  expansion  socket  on  the  NTX 
controller  board  is  meant  for  ROM  expan- 
sion, and  one  hopes  that  in  the  future,  that 
socket  can  be  adapted  to  IBM-compatible 
networks. 

Translating  ail  these  new  technical  fea- 
tures into  terms  of  office  productivity  is 
simple.  On  the  PC  Labs  printer  speed  test, 
the  NT  clocked  6.8  ppm  over  a 2()-page 
sample  output  while  the  NTX  sprinted 
through  the  test  at  7.0  ppm.  Becau.se  there 
is  no  such  thing  as  a “resident  font”  in  a 
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How  to  look  good  from  start 


to  finish. 


The  HP  LaserJet 
Series  II  Printer. 

Nothing  brings  your 
ideas  to  life  like  the  HP 
LaserJet  Series  II  Printer— 
from  office  memos  to  forms 
to  newsletters.  As  the  leading  laser 
printer,  it  works  with  all  popular  PCs 
and  PC  software  packages.  And,  with 
a wide  range  of  fonts,  you  get  more 
options  to  create  superior  looking 
documents. 


With  additional 
memory  you  can  even 
print  sophisticated  300 
DPI  full-page  graphics. 
And  vhtti  HP’s  ScariJet 
scanner,  you  can  also 
easily  add  photographs, 
illustrations  and  text. 

No  wonder  more  people  choose 
the  original  over  all  other  laser  printers 
combined. 

So  call  1 800  752-0900,  Ext.  900D 
for  your  nearest  HP  dealer. 

HEWLETT 

PACKARD 


Pnnt  samples  were  created  using  Microsoft  Woid,  Microsoft  Excel,  and  Aldus  PageMater 
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■ LASERWRITER  nNT  AND  nNTX 


FONT  POWER 

The  new  LaserWriter  IIs  continue  Apple’s  tradition  of 
offering  many  standard  typefaces. 

/~\ne  of  the  advantages  of  a PostScript  ics-oriented  language  can  handle  with 
V-r  laser  printer,  and  of  the  Apple  ease.  All  of  the  following  typefaces  are 
LaserWriter  IIs  in  particular,  is  the  num-  stored  in  the  ROM  of  both  the  Laser- 
ber  of  fonts  and  typefaces  that  the  graph-  Writer  IINT  and  the  LaserWriter  IINTX. 

Courier 

Times  Roman 

Courier  Bold 

Times  Roman  Bold 

Courier  Italic 

Times  Roman  Italic 

Courier  Bold  Italic 

Times  Roman  Bold  Italic 

Helvetica 

ZYP^oX 

Helvetica  Bold 

aPxSc^qrnttPKXjrvoirSpoTUtikd^tir^ 

Helvetica  Italic 

ABXAEOrHWJKAMNOnePETYqQH'PZ 

Helvetica  Bold  Italic 

1234S67890!^3%iA»()-=_-rD{}.-.|  -,o.??:: 

Palatino 

New  Century  SchoolBook 

Palatino  Bold 

New  Century  SchoolBook  Bold 

Palatino  Italic 

Neu)  Century  SchoolBook  Italic 

Palatino  Bold  Italic 

New  Century  SchoolBook  Bold  Italic 

Helvetica  Narmw 

ITC  AvantGarde 

Helvetica  Narrow  Bold 

ITC  AvantGarde  Bold 

Helvetica  Narrow  Italic 

ITC  AvantGarde  Italic 

Helvetica  Narmw  Bold  Italic 

ITC  AvantGarde  Bold  Italic 

TIC  Bookman 

PTC  Zap/ CfuMury 

ITC  Bookman  Bold 

rtC  Zapf  Cfionury*Botd 

nc  Bookman  Itakic 

nc  Zttpf  Cftanury  Italic 

ITC  Bookman  Bold  Italic 

nc  Zapf  Cfianury^BoCd  ftoGc 

e»ae  **m*o»TA 

i>+++'»-^'«-**0*******«*4t*****« 

PostScript  engine,  these  times  include  the 
delay  needed  to  image  the  selected  font 
(we  used  Courier,  the  default)  before  the 
first  page  was  printed. 

WHY  BUY  WHATS  NEW?  You  may 
be  perplexed  at  the  apparent  similarity  in 
paper  delivery  speed.  The  older  Laser- 
Writers, as  well  as  the  NT  and  NTX  mod- 
els, are  all  rated  at  8 ppm.  They  will  never 
mn  any  faster  than  that,  and,  since  both  old 
and  new  models  are  rated  the  same,  why 
bother  with  the  new  machines  at  all?  The 
answer  to  that  question  lies  in  the  differ- 
ence between  paper  delivery  speed  and 
throughput  spe^. 

Everything  you  do  with  a PostScript 
printer  is  done  via  graphics.  The  typefaces 
it  contains  are  not  the  actual  fonts,  which 
aren’t  imaged  into  memory  until  you  use 
them,  but  merely  descriptions  of  how  to 
create  them.  Creating  a font  is  relatively 
simple.  Real  speed  degradation  takes  place 
when  you  use  a more  complex  graphic, 
like  a picture  from  Windows  Paint.  In  or- 
der to  combat  this  speed  degradation,  Ap- 
ple has  boosted  the  internal  processing 
speed  of  the  NTX.  To  test  how  rapidly  a 
printer  can  handle  imaged  fonts  and  text 
combined  with  graphics,  PC  Labs  has  de- 
vised a new  benchmark  test  called  the 
Graphics  Page  test. 

Three  pages  were  printed  for  this  test. 
Ideally,  all  three  of  them  should  have 
printed  at  the  same  speed,  but  because  of 
the  overhead  involved  with  imaging  fonts, 
the  first  page  took  longer.  For  the  NT,  the 
first  page  took  74  seconds,  while  the  sec- 
ond and  third  pages  each  took  35.3  sec- 
onds. The  38.7-second  gap  between  the 
two  times  represents  the  time  it  took  the 
NT  to  image  the  requested  fonts.  The  NTX 
displayed  its  speed  advantage  by  taking 
47.6  seconds  to  pump  out  the  first  page, 
with  the  second  and  third  each  arriving  af- 
ter 33.1  seconds. 

While  there  was  only  a 2.2-second  dif- 
ference in  printing  the  last  two  pages  be- 
tween the  and  NTX,  there  was  a 26.4- 
second  difference  in  the  time  it  took  for  the 
first  page  to  appear.  Imaging  time  for  the 
NTX  was  only  14.5  seconds,  nearly  half  of 
what  the  NT  required.  It’s  this  operational 
speed  that  you  pay  for  in  the  NTX  and  are 
paid  back  for  during  your  production  runs. 
If  it  all  sounds  a bit  incidental  here,  consid- 


er the  time  savings  that  would  accrue  in  an 
office  where  many  users,  each  with  their 
own  documents  containing  different  sets 
of  fonts,  are  continuously  making  de- 
mands on  the  printer. 

ADDED  BONUSES  Another  bonus 
with  the  NTX  is  that,  while  both  printers 
contain  the  standard  PostScript  batch  and 
interactive  modes  as  well  as  Diablo  630 
emulation,  the  NTX’s  included  HP  Laser- 


Jet Plus  emulation  is  so  exact  that  it  repli- 
cates the  LaserJet’s  penchant  for  holding 
onto  the  last  page  until  it  gets  a form  feed. 
(Remember,  all  emulations  are  written  in 
PostScript,  so  the  performance  of  a printer 
running  under  an  emulation  will  usually  be 
slower  than  that  of  the  same  printer,  or  of 
the  printer  it’s  emulating,  mnning  in  its  na- 
tive mode.) 

As  an  added  bonus  to  PC  users,  the 
communications  handshaking  protocol 
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uv  tuvcr  stop 
askiu^  ^ 


Small  cash  input 
for  laser-quality  output. 

^ HEWLETT 
PACKARD 


Dear  Reader: 

ttois  letter  was  printed  on  one  of  the  finest  printers  available 
today. 

itae  HP  DMkJet  Printer. 

It  prints  text  and  graphics  sore  crisp  and  clear  than  24'-pin 
printers.  And  as  you  can  see  frM  the  chart,  it's  a lot  quieter 
than  24*pin  printers,  too. 


PRINTER  NOISE  LEVEU 
None  was 


It's  also  easy  to  use.  It  does  your  i^tortant  office  tasks,  but 
it's  snail  enough  to  fit  on  raur  desk.  Everything  consider^, 
it's  the  perfect  personal  printer. 

And  one  of  the  nost  anasing  features  of  all  is  its  price.  It's 
under  91,000. 

Call  us  for  the  nane  of  your  local  HP  Dealer  at  1 600  752«0900 
Ext.  908B.  Then  go  see  for  yourself  why  we  call  it  laser^guality 
printing. 


Richard  Snyder 


The  HP  DeskJet  Printer. 
Laser-Quahty  Output  for  Under  $1000. 
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What  HEWLETT 
mL'nM  PACKARD 


THIS  IS  WHAT  HAP 
lET  OUR  CUSTOMERS 

This  is  not  exactly  your  typical  dot  rugged  24-pin  printer  for  under  $500.  Which 

matrix  printer.  But  then,  the  new  ALPS  the  Allegro  24  is.  You  wanted  it  to  chum  out 

Allegro  24  wasn’t  built  in  typical  dot  matrix  page  after  page  of  crisp,  letter-quality  output, 
printer  fashion.  Which  it  does.  And  you  wanted  it  with  easy-  j 

It’s  the  result  of  a highly  sophisti-  to-use  front  panel  controls.  Which,  of 

cated  new  design  process,  never  course,  it  has. 

before  attempted  by  any  other  Then  you  insisted  that  it  be 

printer  company.  We  call  it  - j ^ jam-proof.Which  explains  this 

“Giving  the  Customers  What  " ^ ^ printer’s  uncharacteristic  profile. 

They  Want”  You  see,  it  has  no  platen.  Just 

You  told  us  you  wanted  a a unique  flatbed  design  for  a 


PENED  WHEN  WE 
DESIGN  A PRINTER. 

paper  path  that’s  straight,  direct  and  virtually 
unjammable. 

As  if  that  weren’t  enough,  you  asked  for— 
and  got— features  like  “paper  parking”  for 
automatic  switching  from  fan-fold  to  single 
sheet  feed.  Four  resident  t3rpe  fonts.  And 
full  compatibility  with  most  all  the  PCs  and 
software  you  already  have. 

For  a free  demonstration  of  the  printer 
you’ve  always  wanted,  see  your  local  ALPS 
dealer.  Or  direct  your  questions,  comments 
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and  brilliant  ideas  to  us  at  800-828- ALPS. 
In  California,  800-257-7872. 

And  help  us  design  our  next  printer. 

ALPS 

AMERICA 
Built  by  popular  demand. 

Allegro  24  is  a trademark  of  ALPS  Cedric  Co..  Ltd.  0 1988,  ALPSAmmas. 


Presenting  the  Ricoh  PC  LASER  6000 
personal  printer. 

At  six  pages  per  minute,  it’s  the  perfect 
tool  for  people  who  like  to  work,  not  to  wait. 

A printer  that’ll  give  your  input  the  kind  of 
output  you’d  expect  from  a machine  four 
times  its  size. 

Its  sleek,  compact  Ixxly  measures  in 
at  a mere  16  inches  wide  and  16.5  inches 
deep.  Which  practically  gives  you  the  freedom 
to  place  it  just  about  anywhere  in  your  office. 
(However,  we  simply  surest  you  put  it  next  to 
your  PC.) 

It  also  comes  with  its  own  printer 
control  language  that’s  supported  by  a variety 
of  popular  softoe  prc^ams.  Add  one 


of  our  optional  emulation  cards,  and  your 
choice  of  compatible  software  is  virtually 
unlimited. 

The  Ricoh  PC  LASER  6000  also  has 
one  megabyte  of  memory  (expandable  to 
two)  so  you  can  print  the  most  sophisticated 
desktop  publishing  graphics. 

And  best  of  all,  it’s  very  affordable. 

So,  the  next  time  you’re  waiting 
around  for  your  current  office  printer  to 
print,  look  into  buying  a Ricoh  PC  LASER 
6000  for  yourself. 

It’s  a great  way  to  get  out  on  your  own. 

Iw  more  information  on  the  Ricoh  PC 


LASER  6000,  call 
1-800-H1-R1COH. 


K 

LAS 


D®®[1{] 

R PRINTERS 
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tMFACT  FILE 


Apple  l^aserWriter  IINT 
Apple  LaserWriter  lINTX 
Apple  Computer  Inc. 

20S2S  Mariani  Ave. 

Cupertino,  CA  95014 
(408)996-1010 

Ust  Price:  iINT with  IMBROM.2MB 
RAM  (noncxpandable),  RS-232  port.  Local- 
Talk  and  Apple  Desktop  Bus  interfaces. 
$4,599;  IlNTX  with  I MB  ROM.  2MB  RAM 
(expandable  to  12MB).  RS'232  port.  Local- 
Talk  and  Apple  Desktop  Bus  interfaces. 
SCSI  interface,  $6,599;  upgrade  from  IINT 
to  IlNTX.  $2,499 

Dimensioii<>(HWD):8.6by20by  18.5 
iTKhcs 

W'eight:  45  pounds 

In  Short:  Apple's  two  new  PostScript-based 
printers,  both  of  which  arc  built  around  the 
same  Carnm  engine.  ofTcr  speedier  printing 
times,  plenty  of  resident  fonts,  and  ample 
mcnxxy. 
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(XON/XOFF,  ETX/ACK,  or  DTR  hard- 
ware  handshaking)  is  switch  selectable 
from  an  eight-switch  DIP  at  the  NTX  con- 
troller’s mounting  panel.  The  four-switch 
arrangement  on  the  NT  board  is  used  sole- 
ly to  select  among  batch,  interactive,  Lo- 
calTalk,  or  Diablo  emulation.  Handshak- 
ing changes  (needed  for  some  software, 
especially  if  you're  using  Diablo  emula- 
tion) must  be  programmed  in  PostScript  on 
the  NT.  Thankfully,  Appendix  C of  the 
manual  details  how  to  do  it  correctly. 

LONG-AWAITED  DELIVERY  We've 
long  been  sold  on  PostScript’s  potential. 
The  LaserWriter  IINT  and  IlNTX  seem 
like  just  what  we’ve  been  waiting  for,  al- 
beit for  too  long. 

In  today’s  market  you  can  find  Post- 
Script printers  that  have  more  fonts  and 
more  power,  but,  for  their  price  points,  the 
NT  arid  the  NTX  offer  much  that  we  find 
attractive  (the  typefaces  are  potentially 
worth  thousands  of  dollars  by  themselves). 
Perhaps  best  of  all,  they  begin  to  bring  to- 
getber  the  separate  and  not-always-equal 
worlds  of  the  PC  universe.  GS 


Carol  Ellison  is  an  associate  editor  at  PC 
Magazine.  Bill  O'Brien  is  a project  leader 
in  PC  Labs. 


Nobody  ever  thinks 
of  PC  AT  batteries 
until  it’s  too  late. 


Without  a functioning  battery, 
your  computer  is  as  good  as  dead. 
The  battery  in  your  PC  AT  or  com- 
patible controls  your  computer's 
configuration  files,  real  time  clock, 
and  calendar.  When  the  clock 
and  calendar  begin  to  fail, 
your  battery’s  hours  are 
numbered. 

So  be  prepared.  Get  the 
best  replacement  battery  you 
can  buy.  Get  a TADIRAN 
battery  from  IBC— the  high 
quality,  high  energy  lithium  bat- 
tery that  is  already  found  in  80% 
of  all  PC  AT’s  and  compatibles  as 


ORDER  NOW! 
800/654-3790  (US) 
800/225-9359  (CA) 
Price  only  $27.50 

• Dealer  inquiries  welcome. 
Corporate  discounts 
available. 

For  IBM  PC  AT,  Compaq 
286,  and  all  other  AT 
compatibles  and  clones. 
Checks,  money  orders, 
and  credit  cards  welcome. 
Add  $3. 00  for  shipping  and 
handling. 


original  equipment. 

A unique  3 year  warranty  10 
year  shelf  life,  and  UL  approval 
make  a TADIRAN  replacement  bat- 
tery the  best  insurance  there  is.  So 
don’t  wait  until  your  computer 
battery  dies.  Get  a TADIRAN  re- 
placement battery  from  IBC  today. 


IBC 

International  Battery  Corporation 

16735  Saticoy  Street,  ffl  11 

Van  Nuys,CA  91406 

(818)  781-7515,  FAX  (818)  781-7804 

IBM  AT.  and  Compaq  2B6  are  rcspeclivc  irademarks  of 
IBM  Corp  and  Compaq  Corp 


Call  for  all  Six-Pack  replacement  batteries. 
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CompuAdd  Computers  for  Compatibility,  Reliability,  and  Easy  Setup!  < 

Standard-286/10 


■•^^^Standard-ase/ie 


• 4.77. 6. 8. 16MHz  Software- 
Selectable  Speed 

• 60386  Processor 

• Landmark  Speed  Rating 
of  20MHz 

• Rates  17.6  on  Norton's  SI 
Benchmark  Test  4.0 

• 1MB  RAM  (expandable 
to  4MB) 

• 5060. 5151.  or  101-Key 
Enhanced  Keyboard 

(Your  Choice) 

• 1.2MB  Floppy  Drive 

• Real-Time 
Clock/Calendar 

• One- Year  Limited 
Warranty 

• Seven  Expansion 

Slots:  Five  16-Bit  & 

Two  8-Bit 


$1995 


Editor's 
Choice 
Feb  16, 1988 


• 6MHZ-10MHZ 
Switch  Selectable 
Speed 

• 60266  Processor 

• Rates  9.4  on  Norton's  SI 
Benchmark  Test  4.0 

• 512KB  RAM 

• 5060, 5151,  or  101-Key 
Enhanced  Keyboard 
(Your  Choice) 

• Clock/Calendar 
w/Battery  Backup 

• One-Year  Limited  Warranty 

• 200-Watt  Power  Supply 

• 1.2MB  Floppy  Drive 


$995 


' ‘Overall,  the  Standard-286/10  appears  to 
be  one  of  the  most  attractive  values....  It 
comes  with  a good  complement  of 
manuals  and  software  and  performs 
precisely  as  you  would  expect.  You 
should  be  happy  with  this  one.” 

— Alfred  Poor 
PC  Magazine,  Feb.  16, 1988 


Standard-286/12 

• 6MHZ-12MHZ  Switch- 
Selectable  Speed 

• 1MB  RAM 

$1195 


Both  Systems  Include... 

• 0 Wait  State  Processing  • Clock/Caiendar 

• 80286  Processor 

• 5060, 5151.  or  101-Key 
Enhanced  Keyboard 

• 1.2MB  Floppy  Drive 


w/Battery  Backup 

• One- Year  Limited 
Warranty 

• 200-Watt  Power  Supply 


Keyboards 


5151 

Includes  separate 
numeric  and 
cursor  pads 

, 5060 

Enlarged  Enter 
and  Shift  keys 
for  easy 

operation 

101-Key 

101-key  enhanced 
keyboard  with 
twelve  function 
keys 


$69 


$69 


• Eight  Expansion 
Slots 

• 8088  Processor 

• 360KB  Diskette 
Drive  With 
Controller 

Turbo/10 

• 4.77MHZ-10MHZ 
Processing  Speed 

• 640KB  RAM 


Turbo/8 

• 4.77MHz-8MHz 
Processing  Speed 

• 256KB  RAM 


CompuAdd, 

a standard  for  mail-order 
excellence  since  1982. 
Call  for  a free  Catalog: 
1-800-666-1872 


"Persono^omputei^roducKj 


123030  Technology  Blvd.  Austin,  Tx.  78727 


Standard  Turbos 


Manual  (25-pin) 

2 Computers,  1 Peripheral SI  5 

2 Computers.  2 Peripherals $19 

3 Computers,  1 Peripheral $19 

4 Computers,  1 Peripheral $23 

(36i)in  version  also  an/aiiable.) 

Automtic  (25-pin) 

4 Computers,  1 ^ripheral S65 

8 Computers.  1 Peripheral $89 

(Available  for  serial  or  parallel.) 


S'^arteR  kits.  . . 

For  Everything  You  Need  To  Begin  Serious  Computing  Immediately! 


PC  FullBak 

M 

Editors 
Choke* 
May  31,  19M 


L niiimiiiiiiiiiMiii 

3 1 fill  '. 


$1515 


Professional  Starter  Kit 

ConipUter-266/10  system  with  80286  processor  (with  switch- 
selectable  6MHz/lOMHz  processing  spe^s).  512K6  RAM  (expan- 
dable to  1MB  on  motherboard).  8 expansion  slots.  200-watt  power 
supply,  1.2M6  floppy  drive,  your  choice  of  keyboard,  dual 
floppy/hard  drive  controller,  clock/calendar  with  battery  backup,  and 
sy^em  reset  button. 

Mon09raphiCSVideo>High-resolution  (750  pixels  x 350  lines) 
amber  monochrome  monitor  with  12"  screen,  monochrome  graphics 
card  with  parallel  port. 

Hard  Drive-  20MB  hard  drive,  fully  installed. 

40M  B Hard  Drive  Option-upgrade  your  20MB  hard  drive  to  a 
40MB.  fully  installed  for  only  $125  above  the  base  price. 

Printer-Epson'  LX-SOO  with  draft  (150-180CPS)  or  near  letter 
quality  printing,  multiple  typestyles.  Epson  character  graphics  set. 
dot  graphics  capability. 

Software-Professional  Zen  Software,  a totally  integrated  soft- 
ware package:  ZenWord"*,  ZenCalc”*.  and  ZenLink"'.  MS-DOS'^ 
operatir>g  system.  GW  BASIC^  programming  language,  and 
PC  FullBak  backup  utilities  also  are  included. 

Accessories-200  sheets  continuous  form  paper,  printer  cable, 
and  10  double-sided,  high-density  blank  diskettes. 

Professional  Starter  Kit  EGA 

Industry-standard  14"  tube  size  EGA  monitor, 

EGA  card,  and  I/O  card  with  serial  and  parallel  ports  . .^1  1 0 


$865 


Career  Starter  Kit 

Computer-IBM*  -compatible  Standard  Turbo/10  computer  with 
8088  processor,  keyboard-selectable  4.77MHz  or  lOMHz  processing 
speeds.  640KB  RAM.  half-height  360KB  floppy  drive,  floppy  drive 
controller.  150-watt  power  supply,  your  choice  of  keyboard,  and 
system  reset  button. 

MonograpriiCSVideO-High-resolution  (750  pixels  X 350  lines) 
amber  monochrome  monitor  with  12"  screen,  monochrome 
graphics  card  with  parallel  port. 

20MB  Hard  Drive  Option-  Add  the  storage  power  of  a 20MB 
hard  drive  to  your  Career  Starter  Kit.  Fully  installed  for  only  $269 
above  the  base  price.  Option  includes  PC  Fullbak  backup  software. 

Printer-Star  Micronics  NX-1000^  provides  software  compatibility, 
plus  120cps  draft  and  30cps  near  letter  quality  printing,  multiple  type 
styles,  nine-pin  print  head.  Epson  LX-800and  IBM  Proprinter  IP 
emulation,  dot  graphics  cap^ility.  and  tractor/friction  paper  feed. 

Software-Professional  Zen  Software,  a totally  integrated  soft- 
ware package:  ZenWord,  ZenCalc,  and  ZenLink.  MS-DOS 
operating  system,  and  GW  BASIC  programming  language  also  are 
included. 

Accessories-200  sheets  continuous  form  paper,  printer  cable, 
and  10  double-sided,  double-density  blank  diskettes. 

Career  Starter  Kit  EGA 

Industry-standard  14"  tube  size  EGA  monitor. 

EGA  card,  and  I/O  card  with  serial  and  parallel  ports  ..ipliZOO 


PS/2®  Products 


Orchid  RamOuest  50/60”*  2M6of 
EMS memory. Lotus/Intel/Microsoft 

Everex  Evercom  II 24”*  2400  baud  internal 
modem  with  BitCom  software,  includes^ 
aulo-anw«r  arxl  auto-voice  switchover  $ 1 f 9 

Taxan  TDM-S”*  External  Floppy  Drive  allows 
PS/2 ntodels fo read 5.25" diskettes, 

360KB  format  compatibility $299 


Office  Facsimiles 


fUtaip  PO-150  high  speed. 

6 shading  levels,  auto  contrast, 

built-in  phone $1049 

Sharp  FO-210 features  above 

plus  autoteed  and  speed  dialing  . $1399 


Floppy  Drives 


/ 

360KB  for  PCsfXTs  (black)  ^ $99 

aeoKB  tor  A6  (gray) $109 

720Ka  35”  tor  ATs  (gray)  . . $115 

1.44Ma36"t0f  Ars(9iay)  . . $135 


Printer  Supplies 

64K8  Print  Buffers 

1 Computer.  1 Peripheral  $63 

2 Computers.  1 Peripheral  $^ 

256KB  Print  Buffers 

1 Computers,  1 Peripheral  $135 

2 Corn^ers,  1 Peripheral ^49 

(Centronics  parallel  interfaces. ) 
Print  Mufflers 

8(>column(19”  x 16”  x 85") $45 

132-column  (26"  x 1625"  x 85”)  . . $59 


I ''Personal  Computer  Products' 

12303.G  Technology  Blvd.  Auslin,  Tx.  78727 


Customer  Service: 

FAX: 

800-999-9901 

512-2S0-5760 

Telex:  763543 

Outside  USA: 

COMPUADD  AUS 

512-258-5575 

ma 


AST  Rampage  • 2 64KB  RAM 
for  the  IBM®  PC 


Tiny  Turbo  286 

• Uses  80286  Processor 

• Keeps  8068  in  System 

• Processor  Selectable  to  Ensure  100% 
Compatibility 

• Optional  80287  Math  Coprocessor 

$299 

Printers 

Panasonic  10911  80  columns, 
160cps  draft.  32cps  NLQ 

Okidata*  192+  80  columns. 
200cps  draft.  40cps  NLQ 

Epson  FX®286e  132  columns, 
240cps  draft,  48cps  NLQ 

Epson  LO-IOSO"^  132  columns, 
2^ps  draft,  88cps  NLQ  .... 


FlashCard-20^'“  (MiniScribe,  65ms) $319 

FlashCard-30™  (MiniScribe,  65ms) $339 

FlashCard-49™  (Seagate,  28ms)  Price  Reduced! $539 


Cables 


Parallel  Printer  Cables 

6’ (DB25M  to  C36M)  

$8.95 

10'(DB25MtoC36M) 

$11.95 

6’  l<x  Tandy  1000  

AT  Serial  Cables 

$8.95 

6'(DB9FtoDB25M) 

$7.95 

10'(DB9FtoDB25M) 

XT  Serial  Cables 

$10.95 

6'(OB25FtoDB25M) 

10'(DB2SFtoDB25M) 

$7.95 

$10.95 

CompuRcId 

"Personal  Computer  Products" 


12303.G  Technology  Blvd.  Austin.  Tx.  78727 


Cables 

Full  Pin  Cables 

6‘(DB25MtoDB25F) 

....$7.95 

10’(DB25MtoDB25F) 

. . $10.95 

6’(DB25MtoDB25M)  

....$7.95 

10’(DB25MtoDB25M) 

...$10.95 

Centronics'^  Cables 

6’ (C36M  to  C36F) 

. $10.95 

10’(C36MtoC36F)  

. $13.95 

6’(C36MtoC36M) 

. . $10.95 

10’(C36MtoC36M) 

. . $13.95 

SKILL  AND  RELIABILITY 

That’s  Made  Seagate  the  World’s  Leading  Supplier  of  5V4”  Hard  Disk  Drives! 


40MB 


The  Seagate  ST251-1  hard 
disk  drive  combines  AT -class 
performance  with  state-of-the- 
art  technology  for  proven  reliability  in  a cost- 
effective  hard  disk  drive. 

• 28ms  Average  Access  Time 

• 12  Watt  Power  Consumption 

• Free  Disk  Partitioning  Software  Included  for 
Easy  Integration 

• 52,224  Bytes  per  Cylinder 

• Standard  ST412  Interface 

• Auto-Park  With  a Balanced  Positioner,  Eliminating 
the  Need  for  a Locking  Mechanism 

• Sputtered  Thin-Film  Media  Technology 

• Custom-Designed,  Illustrated  Documentation 

• For  Your  AT®  or  Compatible  ^ ^ 

. Reliability  Assured  $459 


80MB 


For  data-intensive  applica- 
tions, Seagate’s  80MB 
(formatted)  ST4096  hard 
drive  delivers  the  reliability,  dependability, 
and  cost-effectiveness  that  you  expect. 

• 28ms  Average  Access  Time 

• 78,336  Bytes  per  Cylinder 

• Standard  ST412  Interface 

• Free  Disk  Partitioning  Software 
Included  for  Easy  Integration 

• Linear  Voice  Coil  Actuator  Ensures 
Precise  Performance 

• Custom-Designed,  Illustrated  Documentation 

• For  Your  AT®  or  Compatible 

• Precision  Produced 


Price  Reduced!  Only. 


$745 


Plus. . .your  bonus  from  CompuAdd  when  you  buy  any  hard  drive:  PC  FullBak  backup  software, 
selected  PC  Magazine  Editor’s  Choice  among  backup  software  May  31,  1988.  “Its  ease  of  use  and 
low  price  make  it  an  specially  good  value."  — David  DeJean,  PC  Magazine 

If  you  want  Seagate  quality  in  a high-capacity  drive,  cail  CompuAdd  toli-free  at  1-800-666-1872. 


A Bit  O’  Bytes 

20MB  Seagate  ST225 
hard  drive  kit 
for  your  AT 
or  compatible. 

65ms  average 
access  time, 
half-height.  . . . 


$249 


CompuPIcId 

"Personal  Computer  Producfs" 


12303-G  Technology  Blvd.  Austin,  TX  78727 


Customer  Service: 
800>999-9901 

Telex:  763543 
COMPUADD  AUS 


FAX: 

512-250-5760 

Outside  USA: 
512-258-5575 


The  Print  Shop ' by  Broder- 
bund  prints  everthing  from 
banners  to  bulletins  with 
dazzling  designs  and 
graphics.  Includes  eight  fonts 
and  dozens  of  borders, 
background  patterns,  and 


Typing  Tutor  IV 
by  Simon  & Schuster 
dramatically  increases  your 
typing  spe^  and  accuracy. 
This  unique  interactive 
program  drills,  tests,  and 


Wheel  of  Fortune™  by 
ShareData,  Inc.  lets  you  be  a 
contestant  on  the  game  show 
that  took  America  by  storm! 
Spin  the  wheel,  buy  your  letter, 
and  guess  the  pay-off  phrase 


Reader  Rabbit™  by  The  Lear- 
ning Co.  for  four-to  ten-year 
olds,  keeps  your  child's  atten- 
tion with  captivating  graphics 
as  it  teaches  reading,  spelling. 


graphics. 

Limited-Time 

Special 

Lew  Price! 

$32 

evaluates  your  keyboard  skills. 

Limited-Time 

Special 

bow  Price! $28 

on  the  game  board. 

Limited-Time 

Special 

Lew  Price! 

$6.50 

and  memory  skills. 

Limited-Time 

Special 

Lew  Price! 

.$19 

. .$29 

.$159 

Communications 

Math  Meize  

. .$20 

Flight  Simulator  and  Jet  . 

. . .$16 

Surpass 

.$339 

Cartx>n  Copy  Plus  

.$110 

Reader  Rabbit  (Regular  Price)  $25 

Space  Quest 

.$28 

Symphony  (33") 

.$468 

Carbon  Copy  Plus  (35”)  . . 

.$110 

Typing  Tutor  IV  (Regular  Price)  $32 

Space  Quest  II 

.$28 

VP-Planner 

. .$55 

Smartcom  II 

.$85 

Typing  Tutor  IV  (33”) 

. .$34 

Test  Drive 

. .$20 

CompuServe  Subscription 

Wheel  of  Fortune(Regu/ar  Price)  $7 

utilities 

Kit 

. $21 

Financial 

Where  in  the  USA 

Copy  II  PC 

. .$23 

Crosstalk  XVI 

. .$99 

Dac-Accounting/ 

is  Carmen  Sandiego  . . . 

... $30 

DESQview 

..$74 

Accounting  Lite 

.$113 

Where  in  the  World 

DESQview(33”)  

..$74 

Compilers  and  Languages 

Dac-Easy  Accounting 

. .$57 

is  Carmen  Sandiego  . . . 

. .$30 

Disk  Optimiar 

. .$39 

Clipper  (Summer  '87) 

.$394 

Dac-Easy  Light  

. .$40 

Wizardry:  Proving  Grounds  . . $34 

Fastback  

. $92 

Microsoft  C Compiler 

$300 

Dac-Easy  Payroll 

. .$40 

World  Games 

. . .$25 

FasibackPlus 

. .$95 

Microsoft  COBOL  Compliler 

$467 

Managing  >bur  Money  . . . . 

.$125 

Wrath  of  Nikademus 

. $22 

Fastback  Plus  (33") 

. .$95 

Microsoft  FOPfTRAN 

Quicken 

. .$28 

GOfer 

. .$40 

Optimizirtg  Compiler 

$300 

Sylvia  Porter’s 

Graphics 

Mace  Utilities 

. .$50 

Microsoft  Macro  Assembler 

$100 

Financial  Planner 

. .$55 

Boeing  Graph . . 

. . .$199 

Microsoft  Windows 

. .$66 

Microsoft  QuickBASIC 

Timeslips  111 

.$113 

Certificate  Maker 

. . .$25 

Microsoft  Windows  366 . . . 

.$130 

Compiler 

.$61 

Sylvia  Porter’s  Swiftax  .... 

. .$40 

Chartmaster 

. .$222 

Norton  Utilities 

Microsoft  QuickC 

$66 

Freelance  Plus 

. .$343 

Advanced  Edition 

..$79 

Turbo  BASIC 

.$57 

Games 

Freelance  Plus  (33”)  . . . 

. .$343 

PC-FullBak  

. .$49 

Turbo  C 

.$63 

Ancient  Art  of  War  at  Sea  . . 

. $25 

Form  Tool 

. . .$54 

PC  Tools  Deluxe  

. .$40 

Turbo  Pascal 

$62 

Balance  of  Power 

.$28 

Gem  Draw  Plus 

. . .$169 

SideKick  

. .$50 

Bard’s  Tale  

. .$30 

Generic  CADD 

. . .$50 

Sideways 

. .$40 

Data  Bases 

California  Games  

$23 

Graph-in-the-Box 

....$70 

SQZ!  Plus 

..$57 

dBASEIII-f  

$409 

Chessmaster  2000 

. .$24 

Harvard  Graphics 

. .$279 

XTREE  

. .$35 

Microsoft  Works  .... 

.$129 

Chuck  Yeager  Right  Trainer 

$24 

PC  Paint 

. . .$53 

XTreePro 

. .$65 

Paradox 

$456 

Destroyer  

. .$25 

Print  Shop  (Regular  Price) 

$38 

PFS:  Professional  RIe  .... 

.$144 

Earl  Weaver  Baseball 

. .$24 

Print  Shop  Companion . . 

. . .$28 

Word  Processors 

Q&A 

.$199 

F-15  Strike  Eagle 

. .$25 

Windows  Draw 

.$169 

Bank  Street  Writer  Plus  , . 

. .$45 

Rapidfile 

$209 

Falcon 

.$25 

Windows  Graph  . . 

. .$249 

Gramatik  II 

.$50 

R;Base  for  DOS 

Right  Simulator  . 

.$35 

Microsoft  word 

.$229 

(Single  User) 

$456 

Gauntlet  

. .$23 

Organizational 

MultiMate  Advantage  .... 

.$269 

Gunship  

.$28 

Harvard  Total  Project 

Network  Word  

.$100 

Desktop  Publishing 

Hardball  

.$20 

Manager  

. .$367 

PFS;  Professional  Write  . . 

.$115 

Aldus  PageMaker  

$545 

Helicopter  Simulator  

. .$28 

Microsoft  Project  

. .$330 

Q&A  Write 

.$106 

FONTASY 

.$36 

Ikari  VNfarrior 

$23 

Timeline  ...  . . 

. .$280 

Websters  New  World 

Microsoft  Chart 

$263 

Jeopardy  

. . .$7 

Timeline  (33”) 

$280 

Combo  

. .$51 

PFS:  Rrst  Publisher 

.$57 

Jet 

. .35 

Webster  New  World 

PFS;  Rrst  Publisher 

King’s  Quest  III  

.$30 

Spreadsheets 

Professional  Thesaurus  . . 

. .$76 

Art  Gallery  ... 

.$75 

Leisure  Suit  Larry 

.$23 

Enable  

. . $394 

WordPerfect  (Version  5X)) 

Printmaster  Plus 

.$30 

Mean  18  Golf 

.$20 

Framework  

. .$345 

Limited-Time  Special  . . 

$219 

Ventura  Publisher  

$529 

Mean  18  Course  Disk 

. .$10 

Javelin  Plus 

..$157 

WordPerfect  (35") 

.$214 

NBA 

. .$21 

Microsoft  Excel  

. .$330 

Word  Perfect  Executive  . . . 

.$110 

Educational 

Pirates 

$23 

Microsoft  Multiplan 

. .$130 

WordStar  Professional  . . . 

.$239 

Learning  CXDS 

.$32 

Superbike  Challenge 

. .$11 

PFS:  First  Choice 

. . .$79 

WordStar  2000-»-  Personal 

$279 

ENHANCEMENT  ENERGY 

Brighten  It  Up,  Speed  It  Up,  Talk  It  Up  With  CompuAdd-Ons 


Monographics  Video 


Monographics  Card 
Text  Mode  80  Columns  x 
25  Rows,  Graphics  Mode 
720  Pixels  X 348  Lines. 
Parallel  Port 


$65 


Samsung 

12”  Flat  Screen 
With  Tilt  & 
Swivel  Base  . . . 


$95 


Mono  Combo  Card  and  Monitor  . . . . $139 


m'Mi 


.m 


VGA  Video 


.Clarity, 


Standard  VGA  Card 
640  Pixels  X 480  Lines. 
Up  To  256  On-Screen 
Colors.  132-Column 
Mode 


$220 


Zenith  VGA  Analog  Monitor 
640  Pixels  x 480  Lines. 
31mm  Dot  Pitch, 

14”  Tube.  Flat  Tension 
Mask  Technology  . 


Hi-Res  VGA  Combo™S$^ 


VGA  Cards 


» IBM*  VGA 
Compatible 
* Up  to  800x600' 
Resolution. 

> Software  Drivers 
Included 
' Long-Term  WarranI 


Vega  VGA  from  Video  Seven  $299 
VGA  Plus  from  Paradise  . . . . $269 


Charge  Card 

CHAReC  CARD  ^286 


80286  Processing 
Power  for  O ^ A 

the  PC ... . 


PC-MFC 


AT-MFC 


AT*  Multifunction  Card 
Up  to  1.5MB  RAM 
Expansion,  Serial  & 

Parallel  Port  for  ATs 

and  Compatibles  w/OK  $ llO 


EGA  Video 


\ ^ 


EGA  Card 

640  Pixels  X 350  Lines. 
256KB  Display 
RAM 


$129 


EGA  Monitor 
14”  Tube.  High 
Resolution ... 


$349 


EGA  Combo 


EGA  Card 
and  Monitor . 


$469 


Ultimate  EGA  Video 


Video?'  Vega  Deluxe 
640  X 480,  EGA.  Color, 
and  Monographics 
Standards,  Ultra-High 
Resolution.  . 


$249 


NEC  Multisync  IP 

Up  to  800  X 675 

Resolution.  31mm  Dot 

Pitch.  14”  Tube  Size . . . 5^0  / ^ 


U Itimate  ComboNSrsyTr"  $869 


Internal  Modems 


1200  Baud  Standard  . . $69 
1200  Baud  Everex  . . .$99 
2400  Baud  Standard  . . $139 


Memory  Cards 


MEM-576  W/OK $35 

EMS  PC  w/OK $99 

EMSATw/OK  $119 


PC/XT'  Multifuction  Card 
384KB  RAM.  Parallel 
Port.  Ciock/Calendar, 

Game  Port.  Serial  Port, 
and  Software  for  ^4  00 
PCs  or  Compatibles  . Cp  I 99 

CompuAdd 

Wft  otter  ihe  best  service  and  support  avarlabte  in  the  mail  order  mdiatry,  so  you  can  purchase  with  conhdence: 

• FREE  or>e-year  limited  warranty  • FREE  3(May.  money-back  guarantee 

• FREE  orw-year  technical  phorte  support  • FREE  credit  card  ordering  — no  surcharge 

We  accept  Mastered.  VISA,  money  orders,  certified  checks,  personal  checks  (ptease  allow  10  days  tor  processirtg),  COOs 
($50  minimum  order),  company  and  institutional  purchase  oidm  and  wire  trarr^ers. 

Add  per  order  lor  shippirtg  and  handling  (minimum  $2).  All  return  items  must  be  accompanied  by  a Return  Authoruaiion  number:  call 
our  techmetf  si«)portAMStomer  service  department,  l^cas  residenls.  ptease  add  6%  sates  tax  Add  5%  tor  sNppingfhandling  to 
APQTFPO  addresses  Software  s non^efundable.  Rx  a copy  of  our  warranty  policy,  cal  or  write  to  the  address  shown  Thirtyday  money- 
back  guarantee  does  not  include  freighi  Al  prices  are  subject  to  change  without  notice. 

Corporate  and  Institutional  Accounts 

We  are  dedlcaled  to  prmkAng  the  protessionai  service  you  require  to  keep  your  business  running  smoothty.  We  accept  purchase  orders 
on  a Met  lefms  base  with  approved  credit  and  a minimum  purchase  of  $M.  We  provide  a fulHime  technical  staff  to  answer  your 
questions  and  make  last  repairs,  if  needed.  Cal  us  today:  Ws  Make  Nbur  Job  Easter! 

CompuAdd  is  an  established  leader  in  the  computer  industry  We  after  superior  pricee.  products,  customer  support,  and  service! 


External  Modems 


1200  Baud  Standard  . . . $89 
2400  Baud  Standard  . $159 
2400  Baud  Everex . . . . $239 


I/O  Cards 


ATI/0 

Serial  & Parallel  Port. . .$59 
PC  I/O 

Also  Has  Clock/ 

Calendar  & Game  Port  .$DO 


Customer  Service: 
800-999-9901 

Telex:  763543 
COMPUADD  AUS 


FAX: 

512-250-5760 

Outside  USA: 
512-258-5575 


l’ 
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dBASE'l^rs: 

If  you  don’t  use  R&R, 


New 

Version  3 


.Network  Support 
More  than  100 
Enharrcements. 


you’re  wasting  your  time! 


Ifs  a fact  With  R&R  you  will  prepare  reports  two  to  ten  times  faster  than  by  dBASE 


Form  Letters 


programming.  That’s  what  independent  reviewers  and  R&R 
users  say.  And  we  guarantee  that  you  wilt  be  satisfied.* 

R&R  has  the  power,  flexibility,  and  ease-of-use  to  help  you  do  reports 
like  these,  and  virtually  any  others,  quickly  and  without  programming. 

Power  to  relate  and  report  from  up  to  10  files  at  once  using  one-to-one 
and  one-to-many  relations.  Flexibility  to  place  text  and 
fields  anywhere.  Ease-of-use  of  Lotus®-like  menus. 

Power  of  more  than  75  functions  for  calculated  fields. 

Flexibility  of  report,  page,  and  group  headers  and 
footers,  Ease-of-use  of  standard  field  formats  such  as 
currency,  commas,  and  word-wrap.  -- 

R&R  has  hundreds  of  features  to 
give  fast  results.  Eight  sort  levels. 

Eight  group  levels.  Totals,  subtotals. 

Memo  field  support  including  query, 
merge,  and  word-wrap.  Printing  in 
underline,  bold,  italics,  and  different 
fonts. 


So  Relate  & 
Report,  then 
rest  and  relax  — 
with  R&R. 


'. . . a stunning  combination  of  a 
comfortable  ai>d  Intonnatlve  user  Inter- 
face, supremely  easy  access  lo  multiple 
related  files,  and  extensive  report 
design  and  enhancement  tools.  Usable 
by  novice  and  expert  alike.  It  Is  superb 
lor  generating  ellher  stralght-lorward 
or  complex  report  output . . . .' 

Editor's  Choice 
PC  Magsilne,  1Z/8/87 

The  [Ume]  savings  we  gained  with 
RftR  were  remarkable.’' 

InloWoM,  5/25/B7 

The  consuntmale  dBASE  reprxt 
writer.' 

PC  Worm,  3/87 

. . run,  doni  walk  , . . and  place  your 
order . . . ." 

PC  Weak,  11/11/86 
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800-325-9035 

In  Mass.,  call  (617)  366-1122 

‘If  you  aren't  satisfied  for  any  reason,  return  R&R 
within  30  days  of  purchase  for  a full  refund  (if  purchased 
directly  from  Concentric  or  a Concentric  Authorized 
Reseller),  R&R  works  with  dBASE  III®,  III  PLUS®, 
Quicksilver’*,  dBXL'“  and  other  dBASE-file-compat- 
ible  products.  Clipper'*  and  FoxBASET'*  Module 
$49.95  additional.  3.5"  media  available  at  extra  cost. 
Runtime  included  with  unlimited  use  license. 


Concentric  Data  Systems,  Inc. 

18  Lyman  Street,  PO  Box  4063,  Westboro,  MA  01581 


Trademarks  dBASE.  dBASE  III.  dBASE  III  PLUS  by  Ashlon-Tale.  Lotus  by  Lotus  Development  Corporation. 
Quicksilver.  dBXL  by  WordTech  Systems.  Inc.  FoxBASEf  by  Fox  Software  Clipper  by  Nantucket  Corporation 
R&R  Relational  Report  Writer  by  Conceninc  Data  Systems,  inc- 


■ WORD  PROCESSING  ■ JOHN  DICKINSON 


FORMATTING 
TEXT  WITH 

Stvk 


Style  Sheets  are  one  of  Microsoft 
Word’s  best  features  and  one  that 
distinguishes  Word  from  other  pro- 
fessional and  corporate  word  processors. 
What  are  they?  A Word  Style  Sheet,  basi- 
cally, is  a group  of  format  specifications, 
or  styles,  stored  in  a file.  It  is  available  for 
use  in  any  document  you  create  using 
Word. 

By  itself,  that  may  not  sound  terribly 
useful.  If  you’ve  ever  tried  to  maintain  for- 
matting standards  in  a large  word-process- 
ing workgroup,  however,  you’ll  find  the 
concept  very  appealing.  Any  time  you  re- 
vise the  standard,  you  can  easily  make  an 
update  to  a master  Style  Sheet  and  copy  it 
to  every  user’s  system.  And  if  you’re  using 
the  network  version  of  Word,  all  you  have 
to  do  is  change  the  master  Style  Sheet 


I stored  on  the  network  file  server. 

. Another  excellent  application  of  Style 
I Sheets  is  maintaining  a set  of  formatting 
I standards  throughout  a large  project  you’re 
doing  by  yourself.  While  writing  the  book 
I Fast  Access/Microsoft  Word,  forexample, 
t I used  one  Style  Sheet  containing  fewer 
: than  30  format  specifications  (or  styles)  to 
I format  the  more  than  75  document  files  I 
1 used  to  construct  the  manuscript. 

I 1 begin  here  by  explaining  basic  Style 
I Sheet  principles  and  showing  you  how  to 
I create  styles  and  a Style  Sheet  using  the 
J FORMAT  STYLESHEET  RECORD 
I command.  Next  comes  how  to  use  the 
I sty les  and  attach  a Style  Sheet  to  other  doc- 
' umems.  Finally,  1 cover  the  Vkord  Gallery 
I subcommands,  which  can  help  you  main- 
I tain  a more  fully  powered  Style  Sheet. 


One  of  Microsoft  Word’s  most  distinguishing  features,  Style  Sheets  offer 
easy  maintenance  of  textfonnatting  standards 
and  allow  swift  changes  that  leave  other  word  processors  in  the  dust. 
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■ MICROSOFT  WORD  STYLE  SHEETS 


STYLE  MANAGEMENT  Other  word 
processing  products,  among  them  Lotus 
Manuscript,  Volkswriler,  and  Total  Word, 
use  externally  stored  format  specifica- 
tions. They  are  even  called  style  sheets,  In 
those  products,  however,  the  style  sheets 
are  usually  tied  to  particular  types  of  docu- 
ments or  sections  of  documents.  And  each 
format  style  found  in  these  products’  style 
sheets  contains  the  entire  character  and 
paragraph  specifications  for  a block  of 
text,  such  as  a paragraph  or  group  of  para- 
graphs, or  a document  section,  such  as  a 
chapter  or  subchapter. 

When  you  use  Word,  on  the  other  hand, 
any  style  in  any  Style  Sheet  can  be  used 
anywhere  in  any  document.  Also,  the 
styles  contained  in  a Word  Style  Sheet  are 
individually  defined  for  character  formats, 
paragraph  formats,  and  division  formats. 
(Division  formats  govern  page  and  column 
layouts  in  Word  documents.)  Once  they’re 
defined,  you  can  mix  the  styles  up  howev- 
er you  like  when  you  apply  them  to  the  text 
in  your  documents. 

A Style  Sheet  can  be  attached  to  any 
document  and  to  any  number  of  docu- 
ments; accordingly,  you  can  reformat  any 
document  by  changing  the  Style  Sheet 
that’s  attached  to  it.  You  can  also  reformat 
several  documents  by  revising  the  styles  in 
a Style  Sheet  that  governs  all  of  them.  In 
all  cases,  a Style  Sheet  gives  you  control  of 
a document’s  format  on  a macro  level. 

Word  supports  mixing  Style  Sheet  for- 
matting and  direct  formatting  in  the  same 
document  as  well.  While,  in  general,  mix- 
ing the  formatting  methods  makes  a docu- 
ment less  maintainable.  Word  4.0  makes 
things  easier  with  its  FORMAT  SEARCH 
and  FORMAT  REPLACE  commands. 
These  make  format  maintenance  easier  un- 
der almost  all  conditions . 

The  only  restriction  on  all  this  activity  is 
that  all  styles  u,sed  in  a document  must  be 
contained  in  one  Style  Sheet — simply  put, 
you  can  attach  only  one  Style  Sheet  at  a 
time  to  a document.  That  is  not  a serious 
restriction,  however,  because  Word  allows 
you  to  merge  Style  Sheets  and  bring  styles 
from  several  different  ones  together. 

DimClILT  YET  REWARDING  Word 
is  known  as  a good,  if  somewhat  arcane, 
word  processor,  and  Style  Sheets  have 
been  among  its  more  difficult  features  to 


2 3 4 5 

product,  including  uhat  prograns  to  run  and  uhat  data  to 
use.  Test  prograns—yhich  are  uritten  by  Labs  staffers--and 
data  are  always  supplied  to  reviewers  on  disk  to  guarantee 
iiniforMity.  The  only  tine  data  or  prograns  are  input  by  hand 
is  when  linitations  in  your  product  require  reviewers  to  do 
that,  or  uhen  it  is  in  the  nature  of  using  the  product  to 
test  it  by  inputting  data  by  band. 


lISP 


In  nost  cases  prograns  are  available 

to  the  general  public — including  yourself — on  the  PC  Labs 
Benchnark  Disk  and  the  new  PC  Labs  LAN  Benchnark  Disk.  New 
editions  of  both  disk  will  be  available  at  Spring  Condex.  To 
the  extent  possible,  all  products  in  a class  are  tested  on 
the  sane  nachine  configuration,  usually  an  8 NHz  PC  AT  with 
a 36  HB  IBN  hard  disk  and  EGA  adaptor  and  display.  Uhen  a 
RAN  disk  is  required,  an  Intel  Above  Board  using  LIN  3.0  is 
enployed,  and  uhen  a PS/2  nachine  is  required  a Nodel  60  is 
used. 


=PC1.D0C=S 


[COtVIANDi  Copy  Delete  Fornat  Gallery  Help  Insert  Junp  Library 

Options  Print  Quit  Replace  Search  Transfer  Undo  Uindou 
ICdit  docunent  or  press  Esc  to  use  nenu 
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Microsoft  Word’j  Style  Sheet  can  be  displayed for  viewing  and  editing  in  the  Gallery  subsytem 
window  (see  below).  This  window  shows  users  the  technical  specifications for  both  the  IT  character 
style  and  the  SP  paragraph  style;  specifications  for  paragraph  styles  include  font  information  for 
that  style's  default  character format.  Styles  can  be  created  and  modified  either  by  using  the  editing 
tools  in  the  Gallery  or  by  using  the  standard  editing  tools  that  can  be  found  in  Word’s  editing 
windows.  The  IT  character  style  was  applied  to  the  text  in  the  standard  Word  editing  window  (see 
above)  by  highlighting  the  text  block,  then  pressing  Alt-I-T.  The  SP  paragraph  style  is  specified  as 
the  Standard  Paragraph  Variant,  which  becomes  the  default  paragraph  format  for  any  document 
using  this  Style  Sheet. 


FT 


1 2 3 

IT  Character  1 

Courier  (nodern  a)  12  Italic. 
SP  Paragraph  Standard 


••••5 1---- 

Italic  Characters 


Standard  Paragraph 


Courier  (nodern  a)  12.  Flush  left  (first  line  indent  0.5"),  space 
after  2 li . 
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poniAND:  Copy  Delete  Exit  Fornat  Help 

Insert  Nane  Print  Transfer  Undo 
[Select  style  or  press  ESC  to  use  nenu 
IjALLERV {paragraph  1 > 
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s the  most 
logical  way  to 
connect  eve;yoM 
to  a laser  printer? 


$695  $6,950  $16^ 

Most  offices  have  only  one  laser  printer.  So  user 
access  can  be  a real  pain.  But  a Local  Area  Network 
can  cost  twice  as  much  as  the  printer.  And  buy- 
ing a laser  for  each  user  is  out  of  the  question. 

That’s  why  The  Logical  Connection  makes 
everyone  happy.  You,  because  the  cost  is  low, 
your  employees,  because  they  each  get  a laser 
virtually  at  their  fingertips. 

With  The  Logical  Connection  you  can  put  the 
printer  in  a central  location.  Users  access  it  in 
seconds  from  their  own  terminals  with  the  new, 

Brerybody’s  ha5)py  with 
the  Lo^cd  Connection. 

11200  Industriplex  Blvd.,  Baton  Rouge.  LA  70809 
SALES  OFHCE:  1322  Bell  Avenue,  Suite  lA,1listm.  CA  92680 

(800)  225-2775  (714  ) 259  0541  r n c ^ 

The  Logical  Connection  is  a trademark  of  Fifth  Generation  Systems.  Inc.  rfOm  Mltn  Generation  dystems 

Pop-Up  is  a trademark  of  Popular  Programs,  tnc.  The  makers  Of  FASTBACK  and  FASTBACK  PLUS 

CIRCLE  288  ON  READER  SERVICE  CARD 


simple  and  convenient,  memoiy-resident,“Pop-Up’,’ 
switching  menu.  Then,  The  Logical  Connection 
takes  over.  If  the  printer  is  occupied,  it  holds  each 
job  until  its  current  work  is  finished, 
automatically  printing  each  new 
job  in  turn. 

No  wonder /’CM4G4Z/yV£' 
has  twice  named  The  Logical 
Connection  its  Editor’s  Choice.  In 
fact,  they  called  it,  “. . . more  than 
logical— maybe  inspired.” 
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IT’S  TIME  TO  ASK 
FOR  SEIKOSHA. 

^bu’ll  find  printers  that  mean  business. 
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C toes. SEINOSHA America tnc.  Mil  MvArtfur BM . Mtfiwah. NJ 07430 

fV^siered Trademarlu  IBM-tnemaiional 

Biwvss  Machine  Cap . 06C' Ofpul  Equipmeit  Carp 


America  Inc. 

Technology  with  the  human  touch. 


Today,  running  a business 
is  high  technology.  Every 
member  of  your  staff. . . and  that 
includes  your  critical  equipment, 
must  make  every  second  of  the 
business  day  as  productive  as 
possible.  So  when  better  printer 
technologies  become  available . . . you 
have  to  take  the  time  to  learn  about  them. 

MAINSTREAM  PERFORMANCE.  CUTTING- 
EDGE  ADVANCES. 

The  bottom-line  on  any  SEIKOSHA  printer  is 
dependable  performance.  The  topr-line  is  new 
thinking  and  innovation.  SEIKOSHA  is  the  only 
manufacturer  offering  800  cps.  18-pin,  single-head 
dot  matrix  printers,  the  SBP- 10  Series.  They’re  parallel, 
serial  and  IBM  mini  and  main  frame  compatible.  Plus 
they  provide  bar  code  label  printing  capability. 

DEC  compatibility  is  featured  in  the  BP-5420  Series 
— at  420  cps  and  104  cps  NLQ. 

The  SK  Series  gives  9-pin.  300  cps  printing  (with 
optional  color)  at  noise  levels  txlow  55dBA! 

All-around  performance  with  24-pin  letter  qualiiy  is 
the  hallmark  of  the  SL  Series.  And  it  delivers  up  to  180 
cps  (draft)  at  a whisper-quiet  55dBA. 

RELIABIUTY.  PROVEN  MILUONS  OF  TIMES  A DAY. 

The  most  reliable  printers  in  the  world  today,  factoring  in 
speed,  versatility,  availability  and  value,  are  dot  matrix 
printers.  They  do  more  and  cost  less  than  any  other  tech- 
nology. No  one  in  the  world  makes  more  useful  and 
dependable  dot  matrix  printers  than  SEIKOSHA. 
SEIKOSHA ...  THE  NEW  COMPATIBILITY. 

From  stand  alone  desk-top  systems  to  mega-network 
system  integration,  there  is  a SEIKOSHA  printer  that  will 
improve  the  performance  of  ary  business  in  the  country. 
We  measure  this  improvement  in  steady  high-speed  out- 
put. a virtual  freedom  from  downtime,  outstanding  sup- 
port and  perhaps  the  lowest  dollar-per-million  characters 
cost...  ever. 


edge  products 
and  technology 
in  time  measurement 
(in  Seiko,  Pulsar, 

Lorus  and  other  brands),  computer 
products  and  in  dozens  of  industries. 

Ask  for  SEIKOSHA.  The 
printers  that  mean  business. 

Call  toll-free  l-8(X)-338-2609or  1-201-529-4655. 


SEIKOSHA  MEANS  PRECISION  MANUfACTURlNG 
...FOR  100  YEARS. 


This  tradition  of  technological  innovation  and  leadership 
has  extended  for  over  a century.  Today  it  defines  cutting- 
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a 30  HB  IBH  hard  disk  and  EG0  adaptor  and  display.  Uhen  a 
R0ft  disk  is  requiredi  an  Intel  Above  Board  using  LIU  3.0  is 
enployed*  and  uhen  a PS^2  machine  is  required  a Hodel  60  is 
used. 


sq 


Test  results  are  assembled  and  published 
internally  so  revieuers  can  cowpare 
results  for  products  they  tested  as  uell 


as  those  tested  by  others.  Wore  often 
than  not,  only  a subset  of  the  test 
results  are  published  in  graphs  and 


tables  in  PC  Hagazine.  Houeveri  all 
results  can  be  used  by  the  reviewers  to 
wake  the  evaluations  in  their  reviews. 


|SP  Qn  facti  nore  than  Just  ¥C  Labs  Benchnark  testing  goes 

into  the  review  process  and  ultinately  into  uhat  a reviewers 


COHHAND'  Copy  Delete  Fomat  Gallery  Help  Insert  Junp  Library 

Options  Print  Quit  Replace  Search  Transfer  Undo  Uindou 
Edit  docunent  or  press  Esc  to  use  nenu 
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The  SQ  paragraph  style  is  a Variant  that  was  created  by  reformatting  a Standard  Paragraph  to  be 
indented,  then  reformatting  the  characters  in  it  that  were  to  be  underlined,  and finally  using  the 
FORMAT  STYLESHEET  RECORD  command  to  place  the  new  style  into  the  Word  Gallery.  When 
the  SQ  style  is  applied  to  any  paragraph  (see  above)  by  pressing  Alt-S-Q,  that  paragraph  will  take 
on  the  new formatting  characteristics.  The  above  example  also  includes  use  of  the  IT  character 
style — it  can  be  seen  toward  the  bottom  of  the  test  block.  The  Style  Sheet  (see  below)  is  changed 
through  the  addition  of  specifications  for  the  new  style.  Although  style  specifications  may  initially 
seem  arcane,  they  are  really  just  a compact  notation  for  everything  you  need  to  know  about  a 
particular  style' s formatting  characteristics. 


=0 [ 2 3 4 1 6 

1 IT  Character  1 Italic  Characters 

Courier  (nodern  a)  12  Italic. 

2 SP  Paragraph  Standard  Standard  Paragraph 

Courier  (nodern  a)  12.  Flush  left  (first  line  indent  0.5")i  space 
after  2 li. 


B3  SQ  Paragraph  1 Indented  Paragraph 

^^H^HCoiirier  (nodern  a)  12  Underlined.  Flush  left^  Left  indent  1*'*  right 


COtWAND*  Copy  Delete  Exit  Fornat  Help 

Insert  Kane  Print  Transfer  Undo 
Select  style  or  press  CSC  to  use  nenu 
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leam.  Microsoft  addressed  this  difficulty 
by  implementing  the  FORMAT  STYLE- 
SHEET  RECORD  command  in  Version 
4,0  of  Word.  This  command  allows  you  to 
specify  directly  a character,  paragraph,  or 
division  format  as  you  normally  would  us- 
ing Word  FORMAT  subcommands,  then 
to  teach  Word’s  Style  Sheet  mechanism 
about  that  format. 

The  procedure  for  creating  and  using 
styles  and  a Style  Sheet  is  conceptually 
simple  and  includes  only  five  basic  steps: 

1 . Choose  character,  paragraph,  and  di- 
vision format  styles  you  want  to  use  in 
your  document. 

2.  Give  each  one  a name  and  store  them 
in  a Style  Sheet. 

3.  Apply  the  styles  you  have  created 
and  nartred  to  various  parts  of  your  text  as 
you  need  to  use  them. 

4.  Save  the  Style  Sheet  on-disk. 

5.  Attach  the  Style  Sheet  you  have  cre- 
ated to  other  documents  needing  the  same 
styles. 

In  addition,  you  can  modify  the  styles 
you  create  at  a later  time  and  create  other 
Style  Sheets  for  different  purposes.  You 
can  even  combine  Style  Sheets  to  create 
one  that  contains  the  best  styles  culled 
from  several  of  them. 

CHOOSING  FORMAT  STYLE  Choos- 
ing the  format  style  you  want  is  no  prob- 
lem if  you  already  know  Word.  For  exam- 
ple, if  you  want  to  define  a style  for 
italicized  text,  start  by  doing  the  following: 

{STEP}  Highlight  a block  of  text  you 

want  italicized. 

{STEP}  Press  Word’s  Alt-X-1  Sp^ 
Formatting  Key  combination  to  italicize 
the  text. 

If  you  are  unfamiliar  with  Word’s 
Speed  Formatting  Keys,  just  use  the  Word 
menu  system  to  format  the  highlighted 
block  in  italics.  You  can,  of  course,  add 
any  other  character  format  specifications 
(such  as  font)  that  you’d  like  to  include 
with  this  style.  All  you  have  to  do  is  exe- 
cute the  appropriate  Word  formatting  com- 
mand or  use  the  correct  Speed  Formatting 
Key  combination. 

The  X key  is  a necessary  addition  to  the 
key  combination  when  using  Speed  For- 
matting Keys  in  conjunction  with  Style 
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Naming  a Word  Style 

NAME  COMPONENT 

PURPOSE 

Key  Code  (optional) 

Unique  one-  or  two-character  codes,  which,  in 
combination  with  Alt,  apply  a style.  While  using  it 
is  optional,  you’ll  miss  out  on  easy  access  to  styles 
if  you  leave  it  out. 

Usage  (required) 

Specifies  type  of  text  (character,  paragraph,  divi- 
sion) to  which  a style  can  be  applied;  one  style  can- 
not have  more  than  one  Usage.  The  exception  is 
paragraph  styles,  which  include  specifications  for 
the  paragraph’s  default  characters  along  with  para- 
graph format  specifications. 

Variant  (required) 

A numeric  code,  or  place  marker,  that  makes  each 
style  unique  within  its  Usage. 

Remark  (optional) 

Anything  you  want  to  say  about  how  a style  should 
be  used  (in  28  characters  or  less). 

Figure  1 : A style’s  name  has four  components,  two  of  which  are  required  to  make  it  unique  within 
your  Style  Sheet.  The  optional  components  make  styles  easier  to  use;  they  also  help  make  their 
intended  uses  easier  to  remember. 

Sheets.  As  you  will  see  later,  the  Key 
Codes  for  styles  also  use  Alt-key  combina- 
tions, and  the  X key  distinguishes  the 
Speed  Fonnatting  Key  Codes  from  your 
own  styles’  Key  Codes. 

NAMING  FORMAT  STYLES  Naming 
a Word  style  starts  out  sounding  a great 
deal  more  complicated  than  it  is.  This  is 
because  a style’s  name  has  four  compo- 
nents. Two  of  these  are  required  in  order  to 
make  it  unique  within  your  Style  Sheet, 
and  two  are  optional.  The  optional  compo- 
nents make  styles  easier  to  use  and  their  in- 
tended uses  easier  to  remember.  In  any 
event,  FORMAT  STYLESHEET  RE- 
CORD wants  you  to  know  about  the  four 
name  components;  they  are  described  in 
detail  in  Figure  1 . 

Once  you  know  what  the  name  compo- 
nents are,  you  have  to  make  use  of  them  in 
the  FORMAT  STYLESHEET  RECORD 
command.  To  continue  the  example: 

{STEP}  Place  the  highlight  any- 
where in  the  block  of  text  you  have  itali- 
cized. 

{STEP}  Use  the  Word  menu  system 
to  access  the  FORMAT  STYLESHEET 
RECORD  command . 

FORMAT  STYLESHEET  RECORD 
will  propose  defaults  for  the  Usage  and 
Variant  fields.  The  Usage  proposal  will  al- 
ways be  “paragraph,”  and  the  Variant 
proposal  will  be  the  next  available  Variant 
in  the  Style  Sheet  you  are  now  creating.  It 
is  usually  best  to  accept  Word's  Variant 
proposal,  but,  at  least  in  this  case,  you’ll 
want  to  change  the  Usage  from  “para- 
graph” to  “character.”  You’ll  also  want 
to  include  a Key  Code  and  a Remark. 

{STEP}  Type  “IT”  into  the  Key 
Code  field.  This  is  the  two-character  ab- 
breviation that  I always  use  for  italicized 
characters. 

{STEP}  Move  the  highlight  to  the 
Usage  field  and  type  “C”  to  select  “char- 
acter” Usage. 

{STEP}  Move  the  highlight  to  the 
Remark  field  and  type  in  “Italic  Charac- 
ters”. 

{STEP}  Press  the  Enter  key,  and,  be- 
lieve it  or  not,  you’ve  just  started  your  first 
Word  Style  Sheet. 


One  way  to  see  what  you’re  doing  is  to 
switch  on  Word's  Style  Bar.  The  Style 
Bar,  positioned  in  the  leftmost  two-charac- 
ter positions  of  the  editing  window,  dis- 
plays the  one-  or  two-character  Key  Code 
for  each  paragraph  or  division  style  in  use. 
Unfortunately,  the  Style  Bar  cannot  also 
display  the  Key  Codes  for  character  styles. 
To  get  the  Style  Bar  displayed,  use  the 
Windows  menu  system  to  access  the  WIN- 
DOW OPTIONS  command  and  set  the 
Style  Bar  field  to  Yes. 

ZOOMING  AROUND  THE  MENUS 

Now  that  you’ve  started  a Style  Sheet, 
how  can  you  use  it?  Of  course  there’s  not 
much  to  the  Style  Sheet  so  far,  but  it  can  be 
useful.  If  there’s  another  block  of  text  you 
want  to  format  in  italics,  it’s  much  easier  to 
do  it  using  your  “IT”  style  than  by  using 
Word’s  menu  system.  Just  try  it: 

{STEP}  Highlight  the  new  block  you 
want  to  italicize. 

{STEP}  Press  Alt-I,  then  press  T. 

Just  like  that,  your  block  of  characters 


becomes  italicized.  The  difference  is  that 
the  block  now  has  a style  and  a style  name 
attached  to  it,  not  Just  a format.  Later  on 
you’ll  see  how  important  that  can  be.  If 
you  have  the  Style  Bar  switched  on,  it  will 
display  the  IT  Key  Code. 

The  FORMAT  STYLESHEET  com- 
mand can  also  be  used  to  apply  a style.  It 
can  be  cumbersome,  but  some  people  use 
it.  And  if  you  decide  to  omit  Key  Codes 
from  your  style  names,  you  must  use  it. 

Begin  by  highlighting  the  block  you 
want  to  italicize  as  before.  Then,  use 
Word’s  menu  system  to  access  the  FOR- 
MAT STYLESHEET  command.  Press  C 
to  specify  a character  style,  and  enter  either 
the  IT  Key  Code  or  the  Variant  number 
into  the  field.  If  you  can’t  remember  the 
Variant  or  Key  Code,  just  press  FI  to  see  a 
list  of  character  styles  in  your  Style  Sheet. 

You  probably  have  several  paragraphs 
in  most  documents  that  are  formatted  in  the 
same  way.  This  includes  margins,  line 
spacing,  indents,  and  usually  the  character 
font  you  like  to  use  most  of  the  time.  This 
is  your  “default”  format.  Word's  Style 
Sheet  system  has  a way  of  giving  such  a 


PC  MAGAZINE  ■ AUGUSTI988 
228 


Insist  ona 
Sys^n  5 Vi" 

drive  for 
your  PS/2. 


Here’s 

A Sysgen™  Bridge-File™  gives  a PS/2™  full  access 
to  your  current  data  and  software,  with  unparalleled 
SVe  disk  drive  performance  and  reliability.  You  get: 

A larger  capacity  drive.  Two  modes  — a 360Kb  and  a 
powerful  1.2  Mb  — assure  you  comprehensive  transfer  cap- 
abilities and  convenience  for  total  office  needs.  Others, 
like  lBM®’s,  offer  only  360Kb.  Proven  reliability.  In 
&ct,  Sysgen  is  the  choice  of  over  100,000  satisfied  Bridge- 
File  and  tape  back-up 
users.  No  slot  loss. 

The  Sysgen  5!4" 
drive  adapter  card 
doesn’t  take  any 
additional  slot  space. 

IBM’s  does.  Built- 
in  flexibility  of  an 

external  connector. 

You  can  add  another 
Bridge-File  drive  or 

Sysgen ’s  high-performance  tape  back-up  system, 
Bridge-Tape™  (As  a Bridge-File  owner,  you  receive  a 
total  savings  of  $135  on  Bridge-Tape!)  What’s  more. 


why: 

Svsgen’s  footprint  is  smaller.  A full  50%  smaller  than 
IBM’s.  For  the  best  PS/2  access  to  5'A"  disks,  and  the 
best  value  at  only  $325,  insist  on  Sysgen  Bridge-File. 

Sysgen  offers  the  only  complete  family  of  data 
transfer  products:  Including  the  3‘/i’  Bridge-File 
floppy  disk  drive,  for  transferring  information  from  any 
PS/2  to  any  PC.  And  the  Bridge-Tape  subsystem  that’s 
PC  and  PS/2  com- 
patible, giving  you 
total  tape  back-up 
and  data  transfer 
flexibility. 


Call  for  Sysgen 
literature  or  for 
the  location  of  the 
Sysgen  dealer 
nearest  you. 

INFO  HOTUNE 1-800-821-2151 


SYSGEN 

INCORPORATED 

Sysgen  Incorponted.  SS6GibralurDri>e.  Miipjta&,CA  93035,(408)  263-4411.  C Copyright  Sysgen.  Inc..  1988. 
lYadenurks:  PS/2  — IBM  Cofponiion.  Sysgen.  Bridge-T^pe.  Bridge-f^le  — Sysgen.  Inc.  Register^ tndecn^s:  IBM  — IBMCorpontion. 


CIRCLE  173  ON  READER  SERVICE  CARD 


■ MICROSOFT  WORD  STYLE  SHEETS 


Maintaining’  V'our  Word  Style  Sheet  j 

GALLERY 

SUBCOMMAND 

PURPOSE 

COPY(Alt-F3) 

Copies  highlighted  style  into  Gallery  Scrap. 

Works  exactly  like  Word's  editing  COPY  com- 
mand but  applies  to  styles,  not  text.  Gallery  Scrap 
resembles  WorrT  s ordinary  Scrap  but  is  reserved 
for  styles.  Gallery  Scrap  is  cleared  when  you  EXIT 
the  Gallery  subsystem  but  is  not  cleared  when  you 
TRANSFER  LOAD  a different  Style  Sheet  into 
the  Gallery  subsystem. 

DELETE  (Del  key) 

Deletes  highlighted  style  into  Gallery  Scrap. 

Works  exactly  like  WortT s tegular  DELETE  com- 
mand but  applies  to  styles,  not  blocks  of  text. 

EXIT 

Leaves  Gallery  subsystem  and  returns  to  the  Word 
editing  environment. 

FORMAT 

Provides  all  formatting  tools  commonly  used  in  di- 
rect formatting  commands.  Gallery  FORMAT 
subcommands  work  exactly  like  FORMAT  com- 
mands while  using  direct  formatting  in  the  Word 
editing  environment.  Restrictions  exist  on  the  type 
of  formatting  available  for  each  style:  Character 
styles  are  limited  to  the  FORMAT  CHARACTER 
command.  Paragraph  styles  can  access  FORMAT 
CHARACTER.  FORMAT  PARAGRAPH,  FOR- 
MAT TAB , and  FORMAT  BORDER  commands . 

Division  styles  can  access  FORMAT  DIVISION 
subcommands. 

Figure  2:  Once  you' re  accustomed  to  using  Style  Sheets,  it  becomes  easier  to  maintain  them  using 
the  Gallery  subcommand  system.  These  familiar-sounding  commands  operate  somewhat 
differently  here  than  they  ^ in  the  stan^rd  Word  environment. 

default  format  a special  status,  called 
“Standard,”  and  it's  implemented  as  part 
of  the  style  name  Variant.  To  see  how  it 
works,  format  a paragraph  in  your  stan- 
dard style,  then  do  the  following: 

{STEP}  Place  the  highlight  any- 

where in  the  paragraph. 

{STEP}  Use  the  Word  menu  system 
to  access  the  FORMAT  STYLESHEET 
RECORD  command. 

{STEP}  Enter  a two-character  Key 

Code  (1  suggest  “SP”  for  "Standard  Para- 
graph"). 

{STEP}  Move  the  highlight  to  the 

Variant  field,  then  type  the  word  "Stan- 
dard”, 

{STEP}  Move  the  highlight  to  the 

Remark  field  and  type  in  “Standard  Para- 
graph". 

Whenever  you  attach  the  Style  Sheet 
you  are  creating  to  a new  document,  the 
paragraph  format  that  is  the  Standard  Vari- 
ant will  be  the  default  paragraph.  When 
you  start  typing  your  first  words,  they  will 
be  in  that  paragraph  format.  But  since  you 
have  just  created  the  Standard  Paragraph 
style.  Word  does  not  yet  recognize  that  you 
already  think  of  other  paragraphs  in  this 
document  as  being  Standard.  As  a result, 
you  have  to  apply  the  Standard  Paragraph 
style  to  other  paragraphs  as  if  it  were  an  or- 
dinary paragraph  Variant.  To  do  that: 

{STEP}  Extend  the  highlight  across  a 
block  of  paragraphs  you  want  to  have  for- 
matted using  the  Standard  style. 

{STEP}  Press  Alt-S,  then  press  P to 
apply  the  style. 

You’ve  probably  noticed  that  any  para- 
graphs included  in  the  highlighted  block 
that  were  not  formatted  the  same  way  ac- 
quired your  Standard  format  as  soon  as 
you  pressed  the  Alt-S-P  key  combination. 

SAVING  YOUR  STYLE  SHEET  The 

easiest  way  to  save  your  Style  Sheet  is  to 
shift  your  operation  to  the  Word  Gallery 
subsystem.  Prior  to  Word  4.0’s  release, 
the  Gallery  subsystem  was  the  only  way 
you  could  create  and  maintain  styles.  It’s 
still  the  best  place  to  do  maintenance  work, 
and  it’s  the  only  place  where  you  can  per- 
form Style  Sheet  file  maintenance. 


The  Gallery  subsystem  is  a set  of  com- 
mands designed  to  help  you  create,  modi- 
fy, and  maintain  Worrf  Style  Sheets.  Word 
does  not  differentiate  between  styles  creat- 
ed using  FORMAT  STYLESHEET  RE- 
CORD and  those  created  using  Gallery 
subcommands;  as  a result,  the  Gallery  sub- 
commands can  be  used  to  maintain  any 
styles  you  create  using  the  FORMA'T 
STYLESHEET  RECORD  command. 

Use  the  Word  menu  system  GAL- 
LERY command  to  get  to  the  Gallery  sub- 
system. When  you  issue  the  GALLERY 
command.  Word  takes  you  to  a separate 
editing  screen  where  your  styles  ate  pre- 
sented in  very  technical-looking  terms. 


These  terms,  in  reality,  ate  just  compact 
notations  for  the  very  ordinary  formatting 
specifications  for  each  style.  A careful 
reading  of  the  two  styles  you  just  created 
will  prove  this  to  you  by  showing  you  the 
formatting  you  just  specified  in  Gallery’s 
own  special  language.  You  shouldn’t  have 
any  trouble  understanding  it. 

Beneath  the  screen  is  the  Gallery  sub- 
command menu;  you’ll  find  it  resembles 
the  tegular  Word  command  menu.  In  fact, 
all  but  one  of  the  Gallery  subcom- 
mands— and  subcommands  of  these — 
have  exact  duplicates  in  the  general  Word 
command  system.  The  difference  is  that 
Gallery  subcommands  are  applied  to  styles 
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HELP 


INSERT  (Ins  key) 


NAME 


PRINT 


TRANSFER 


UNDO 


Brings  you  into  Help  subsystem  at  the  start  of  sec- 
tion on  Style  Sheets.  Entire  Word  Help  subsystem 
can  be  used  like  any  other  Word  command. 

Inserts  style  currently  in  the  Gallery  Scrap  or  cre- 
ates and  inserts  an  entirely  new  style.  If  you  are  us- 
ing Ins-key  version,  the  first  option  is  the  only  one 
that  works. 

Used  to  rename  style.  The  NAME  subcommand 
can  modify  Key  Code,  Variant,  and  Remark  com- 
ponents of  a style's  name. 

PRINT  PRINTER  for  Style  Sheets.  Style  Sheet 
will  be  printed  in  format  displayed  on-screen  using 
printer’s  default  font.  Otherwise  this  corrunand  op- 
erates exactly  like  PRINT  PRINTER.  Style  Sheets 
cannot  be  printed  to  a file. 

Has  nearly  as  many  subcommands  as  regular  Word 
TRANSraR  command  and  offers  quick-key 
alternatives.  Among  them,  LOAD  brings  Style 
Sheet  into  the  Gallery  editing  environment.  SAVE 
stores  Style  Sheet  currently  in  the  Gallery  editing 
environment  on-disk.  CLEAR  erases  Style  Sheet 
from  the  Gallery  editing  environment.  DELETE 
erases  specified  document  from  disk. 

Reverses  effects  of  last  Gallery  editing  command. 
Works  exactly  like  UNDO  in  the  Word  editing  en- 
vironment. 


and  to  the  Style  Sheet  that  contains  them, 
rather  than  to  documents.  That  gives  some 
of  them  subtly  different  meanings  that  are 
easy  to  understand  and  work  with. 

The  first  item  on  your  agenda  is  to  save 
the  Style  Sheet  you  have  created  so  far. 
Word  aficionados  will  have  no  trouble  rec- 
ognizing the  Gallery  TRANSFER  sub- 
command and  will  immediately  guess  that 
the  TRANSFER  SAVE  subcommand  is 
what  they’re  looking  for. 

You  can  use  the  Esc-key  method  you 
are  so  familiar  with  from  using  Word  to  ac- 
cess the  TRANSFER  SAVE  corrunand  or 
you  can  use  the  equally  familiar  Ctrl-FlO 
quick-key  command  to  access  TRANS- 
reR  SAVE.  In  either  case,  you’ll  need  to 
enter  a name  for  your  new  Style  Sheet.  As 
with  Word  documents,  you  can  call  it  any- 
thing you  want.  Word  will  supply  an  .SIT 


filename  extension  for  you,  or  you  can  use 
another  extension  if  you  prefer. 

ATTACHMENT  AND  MAINTENANCE 

You’ll  want  to  attach  the  Style  Sheet 
you’ve  created  when  you’re  starting  a new 
document  with  Word.  The  FORMAT 
STYLESHEET  ATTACH  command  will 
lake  care  of  that.  Just  use  the  Word  menu 
system  to  access  the  command,  then  type 
in  the  name  of  the  Style  Sheet  you  want  to 
attach  or  use  FI  to  list  the  available  files, 
just  as  you  would  with  the  TRANSFER 
LOAD  command  for  documents , As  an  al- 
ternative, you  can  shift  into  the  Gallery 
subsystem  and  use  its  TRANSFER  LOAD 
command  to  attach  a Style  Sheet  to  your 
document. 

While  FORMAT  STYLESHEET  RE- 
CORD is  fine  for  creating  styles  and  add- 


ing them  to  a Style  Sheet,  once  you’re  ac- 
customed to  using  Style  Sheets  it  becomes 
easier  to  maintain  them  using  the  Gallery 
subcommand  system.  Because  the  fairril- 
iar-sounding  commands  often  operate  dif- 
ferently here  than  they  do  in  the  standard 
Word  environment,  you  will  find  it  useful 
to  consult  Figure  2,  which  lists  each  Gal- 
lery subcommand  and  tells  you  what  it 
does. 

One  hint;  If  you  want  to  apply  the  same 
format  to  a group  of  styles,  you  can  use  F6 
to  extend  the  highlight  across  a group  of 
styles,  much  as  you  would  use  it  to  extend 
the  highlight  across  a group  of  paragraphs. 
This  is  a particularly  handy  trick  when 
you’re  changing  the  typeface  for  a whole 
Style  Sheet.  If  you  attempt  to  use  this  trick, 
however,  you  should  not  include  Division 
Styles  in  the  extended  highlight  because 
they  do  not  include  character  specifica- 
tions. 

Try  making  a modified  version  of  the 
SP  paragraph  style  that  has  deeper  indents 
and  underlined  text,  as  shown  in  the  fol- 
lowing example.  You’ll  see  how  easy 
maintenance  is  in  the  Gallery  editing  envi- 
ronment. Start  by  making  a copy  of  the  SP 
paragraph  format: 

{STEP}  Move  the  highlight  (notice 
the  entire  style  specification  is  highlighted) 
to  the  SP  paragraph  format. 

{STEP}  Press  Alt-F3  to  copy  the  SP 
style  into  the  Gallery  Scrap. 

{STEP}  Move  the  highlight  to  the  di- 
amond-shaped End  Marker. 

{STEP}  Press  Ins  to  insert  the  copy 
into  the  last  position  in  the  Style  Sheet. 

If  you  try  to  issue  an  EXIT  command  to 
leave  the  Gallery  or  TRANSFER  SAVE 
the  Style  Sheet  at  this  point.  Word  will  pre- 
vent you  from  doing  so  because  you  have  a 
duplicate  style.  To  fix  this,  it  is  necessary 
to  do  the  following: 

{STEP}  Use  the  menu  system  to  is- 
sue a NAME  command  that  respecifies  the 
Key  Code  to  be  SQ.  To  change  the  Vari- 
ant, press  FI  to  see  a list  of  the  Variants 
and  which  ones  are  currently  in  use.  Move 
the  highlight  to  Variant  1 , press  FI  to  leave 
enumeration  mode,  then  move  the  high- 
light to  the  Remark  field  and  change  it  to 
anything  new. 
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PUBLISHING. 


PRiynNi;. 

. -The  best  LaserJel* 
output  from  any  IBM 
word  processing  programr 
Personal  Publishing 
“Printer  support  is  among 
the  most  extensive  of  any 
word  processing  packager 
InfoCorp 


SPKEI). 

“Faster  word  processor  now 
ranks  among  the  best. . r 
InfoWorld 


FRIENULINESS. 

“For  corporate  use,  Release  3 is  hard 
to  beat.  Its  friendly  user  interface  can 
have  even  temporary  workers  up  and 
running  within  minutes..!*  PC  WEEK 
“Easier  to  use  than  either 
(WordPerfect*  or  Microsoft  Word*).“ 
Personal  Publishing 


“Comes  with  all  the  additional  soRware 
necessary  to  eflectively  publish  (both 
desktop  and  presentations)  with  a 
word  processing  programr 
Persona!  hjblishing 
“. . .All  of  the  publishing  capabilities 
most  firms  are  likely  to  need!’ 

PC  WEEK 


FEATURES. 

“Allows  you  to  convert  files  to  or  from 
DisplayWrite!  Microsoft  Word. 
MultiMate  Advantage  II.*  WonJPcrfect 
4.2,  WordStar*  Professional,  ASCII, 
and  IBM*  DCA  FFT  formats!’ 
InfoWorld 

. .A  clear  winner  in  overall  applica- 
bility. . . Ideal  for  corporate  users. . !' 
InfoCorp 


SUPIDKl. 

“The  best  telephone  support 
policy  in  the  business!’ 
InfoWorld 


PRICR 

“A  slew  of  useful  add-on 
programs  for  free.. r 
Personal  Publishing 


HOT  WORDS 


Some  of  the  brightest  reviewers  in  the  software 
business  are  giving  their  highest  ratings  ever  to 
WordStar*  2000. 

In  January  IrifotVorid  awarded  WordStar  2000  a 
9.1,  its  highest  rating  for  a word  processor,  and  added 
that  WordStar  2000  gives  users  . .an  awesome 
features  list,  significantly  improved  performance, 
excellent  documentation,  and  superior  support” 
InfoCorp  says  that  WordStar  2000  offers  “. . .a 
distinct  speed  advantage. . ” And  PC  WEEK  summed 
it  all  up  by  saying  “MicroPro  is  offering  a real  bargain 
here..;’ 


If  you’re  ready  to  switch  on  the  power  of  Word 
PublishingT  you  need  to  learn  about  WordStar  2000. 
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Perfect 

Muitimato 
Advantage  II 

EaMOfUM 

Very  Good 

Very  Good 

Very  Good 

Very  Good 

Ihchnlcal  Support 

Excellent 

Satisfactory 

Good 

Satisfactory 

Support  PollclM 

Excellent 

Good 

Good 

Sadsfactory 

VMiw 

Excellent 

Excellent 

Excellent 

Satis^ory 

Documowtitton 

Excellent 

Excellent 

Excellent 

Very  Good 

Spood 

Good 

Good 

Good 

Poor 

CompatMtty 

Excellent 

Satisfactory 

Very  Good 

Excelent 

IMalt  of  all  Cotogorteo 

7.8 

lA 

7.3 

5,4 

March  28, 1988  ranked  WordStar  2(XX)  as  the  top  product. 


Mi  or 
V.ase« 
Vjnea*»" 


Y()r(  A.N  BF  A WORD 
prmjSHiM;  STAR. 

These  pag^  were  created  using  WordStar 
2000's  exciting  Word  Publishing  capabili- 
ties. Now  you  can  add  the  impact  of 
graphics  and  visuals  to  your  text  without 
resorting  to  a complex  desktop  publishing 
program.  Word  wrapping  and  reformatting 
are  automatic.  And  with  WordStar  2000^ 
page  preview  you  won't  need  to  print 
your  page  to  make  format  adjustments. 


STAR  RESULTS 


If  you’re  looking  for  a powerful  word  processor 
that  can  help  you  make  powerful  communications, 
you’ve  found  it:  WordStar  2000.  It’s  a feature-rich 
word  processor  with  the  added  ability  to  incorporate 
graphics  right  into  your  text.  WordStar  2000  lets  you 
add  pictures  to  your  words  to  create  documents  with 
the  graphic  impact  of  desktop  publishing. 

It’s  easy  to  learn  and  use  WordStar  2000.  And 
when  you  have  questions,  MicroPro’  offers  the  best 
support  in  the  business.  Our  toll-free  lines  operate 
seven  days  a week. 


We’d  like  to  send  you  the  word  on  WordStar  2000 
and  why  it’s  right  for  you.  For  details  and  copies  of 
the  rave  reviews,  call  l-800-227-5609(Ext.465). 

words™ 

2000 

ViOHI)  PI  BLlSUlNt;  ItTO  KR 


MicroPro. 
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A LAN  version  and  a Legal  Edilion  of  WordStar  2000  are  available. 

Word  PuMithini  is  t irademtrk  uvl  WordSUr 
tnd  MKmPro  Me  ntiHered  indenurks  of  MicroPro  InienuDorul  CorporaiKin 
‘Tredenurks  ot  third  pMlies 


■ MICROSOFT  WORD  STYLE  SHEETS 


Now  you  no  longer  have  duplicate 
styles  as  far  as  Word  is  concerned  since,  by 
changing  the  name  (actually  all  you  had  to 
change  was  the  Variant  and  Key  Code), 
you  have  eliminated  the  duplicate.  Both 
styles,  however,  are  still  the  same  format; 
you'll  want  to  change  that: 

{STEP}  Use  the  menu  system  to  is- 
sue a FORMAT  PARAGRAPH  com- 
mand. Use  the  command  to  deepen  the 
paragraph  indents. 

{STEP}  Use  the  menu  system  to  is- 
sue a FORMAT  CHARACTER  com- 
mand, and  use  the  command  to  make  the 
characters  underlined. 

Use  the  Gallery  TRANSFER  SAVE 
command  to  save  your  Style  Sheet  on-disk 
and  the  EXIT  command  to  return  to  the 
Word  editing  window.  Then  place  the 
highlight  anywhere  in  any  paragraph  and 
press  Alt-S-Q  to  change  the  style  to  the 
new  SQ  Key  Code.  The  paragraph  is  in- 
stantly transformed  to  display  the  deeper 
margins  and  underlined  text.  Press  Alt-S- 
P,  and  it  will  be  returned  to  your  Standard 
Variant  format. 

CHANGING  FORMATS  Suppose  you 
decide  to  use  boldface  text  instead  of  itali- 
cized text  for  emphasis.  Otxlinarily,  this 
would  be  a problem  because  you  may  have 
several — possibly  hundreds — of  docu- 
ments alr^y  formatted  using  italicized 
text  for  emphasis.  Good  news:  If  you’re 
using  Word  Style  Sheets,  changing  the  for- 
mat is  no  trouble  at  all . First,  enter  the  Gal- 
lery subsystem  as  before. 

.{STEP}  Highlight  the  IT  character 

format. 

{STEP}  Use  the  FORMAT  CHAR- 

ACTER command  to  change  it  to  be  for- 
matted using  bold  characters. 

You  will  probably  want  to  also  use  the 
NAME  command  to  change  its  Key  Code, 
but  don't  change  the  style’s  Variant.  The 
reason  is  that  the  Variant  number  is  what 
ultimately  locates  the  format  in  text.  Now 
when  you  return  to  any  document  that  uses 
the  Style  Sheet  you  have  just  modifled,  all 
text  formatted  in  italics  that  used  the  IT 
style  to  do  the  job  will  be  reformatted  as 
boldface  text. 


Try  one  last  exercise  before  moving  on 
to  a few  mote  key  concepts.  It’s  probably 
unreasonable  to  have  an  underlined  indent- 
ed paragraph  style,  though  you  probably 
want  the  indented  paragraph.  You  proba- 
bly also  want  to  have  a character  style  for 
underlining.  Enter  the  Gallery  Subsystem 
as  before. 

{STEP}  Move  the  highlight  to  the  SQ 

paragraph  style. 

{STEP}  Use  the  FORMAT  CHAR- 

ACTER command  to  set  underlined  for- 
mat to  No. 

{STEP}  Move  the  highlight  to  the  di- 

amond-shaped end  mark. 

{STEP}  Use  the  INSERT  command 

to  start  a new  style.  Give  it  a Key  Code  of 
UL,  select  character  Usage,  use  FI  to  se- 
lect a Variant,  and  add  a Remark  that  says 
“Underlined  Characters”. 

{STEP}  Use  TRANSFER  SAVE  to 

save  your  Style  Sheet,  then  use  EXIT  to  re- 
turn to  the  editing  window. 

Once  you’ve  determined  that  it 
worked,  try  your  new  styles  out  on  sotite 
text  and  see  if  they  do  what  you  expect 
them  to.  If  they  don’t,  reenter  the  Gallery 
Subsystem  and  do  some  more  mainte- 
nance work. 

VARIATIONS  ON  A THEME  Variants 
are  the  most  important  component  of  a 
style’s  name.  The  Variant  is  the  part  of  the 
name  that  actually  specifies  the  link  be- 
tween document  text  and  the  style  speci- 
fied for  that  text.  In  addition  to  the  Stan- 
dard Variant,  Word  offers  a whole  system 
of  automatic  style  Variants  that  you  can 
use  to  your  advantage. 

There  are  style  Variants  reserved  for  a 
variety  of  automatic  applications — such  as 
outline  headings,  page  numbers,  and  foot- 
note reference  marks.  Like  the  Standard 
Variant,  they  also  have  Variant  names 
rather  than  Variant  numbers.  To  use  them, 
just  type  in  the  name  of  the  automatic  Vari- 
ant rather  than  a number. 

The  Variants  are  automatic  because 
Word  defaults  to  using  them  in  particular 
applications;  their  names  will  make  their 
applications  clear  to  you.  Once  you  have 
selected  specific  fomiats  for  these  Vari- 
ants, characters  or  paragraphs  will  auto- 
matically take  on  the  format  specified  by 


Style  vSheet  N'ariant.s 

AUTOMATIC  AND 
ADDITIONAL 

USAGE 

VARIANTS 

Character 

Page  Number 

Line  Number 

Footnote  Reference  Mark 
Summary  Information 

25  Additional  Variants 

Paragraph 

Standard 

Footnote 

Running  Head 

Outline  Heading  Levels 

1 to7 

Index  Levels  I to  4 

54  Additional  Variants 

Division 

Standard 

19  Additional  Variants 

Figure  3:  Variants  are  the  most  important 
components  tjf  a style's  name.  The  above  table 
lists  automatic  Variants  available  for  each 
Usage.  It  also  lists  the  number  of  additional 
numbered  Variants  available  in  a Style  Sheet 
for  each  Usage. 


the  correct  Variant  style  whenever  you  in- 
dicate that  they  are  to  be  used  for  that  ap- 
plication. 

If  you  specify,  for  example,  paragraph 
formats  for  each  heading  level  in  a Style 
Sheet  designed  for  outline  documents, 
each  heading  you  type  in  will  be  automati- 
cally formatted  according  to  your  require- 
ments. The  Word  outline  processor  goes 
one  step  further.  Whenever  you  change  the 
style  of  a heading,  it  automatically 
changes  levels  to  the  level  associated  with 
its  new  style. 

Figure  3 lists  the  automatic  Variants 
available  for  the  character,  paragraph,  and 
division  Usages.  It  also  lists  the  number  of 
additional  numbered  Variants  available  in 
a Style  Sheet  for  each  usage. 

Keep  in  mind  that  the  Variant  you 
choose  for  a specified  style  can  be  one  of 
the  automatic  (named)  Variants  in  the 
Style  Sheet,  or  it  can  be  one  of  the  open- 
ended  (numbered)  Variants.  Each  Style 
Sheet  can  have  a grand  total  of  125  styles 
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Suininury : Creating  and  losing  \\  ord  .Style  .Sheets 

1.  Choose  character, 

Highlight  block  of  text  to  italicize. 

paragraph,  or  format 
styles  for  use  in 

Press  All-X-I  to  italicize  text. 

document. 

Place  highlight  in  italicized  block  of  text. 

2.  Name  each  format  style  and 

Use  menu  system  to  access  FORMAT 

store  it  in  a Style  Sheet. 

STYLESHEET  RECORD  command. 

Type  ‘ ‘IT’  ’ or  other  refxesentative  code  into  Key 
Code  field. 

Move  highli^t  to  Usage  field  and  type  “C”  to 
select  character  Usage. 

Move  highli^t  to  Remark  field  and  type  “Italic 
Characters.” 

Press  Enter. 

3.  Apply  the  styles  you’ve 

Highlight  new  block  to  italicize. 

created  and  named  to  your 
text  as  needed. 

Press  Alt'I,  then  jwess  T. 

4.  Save  Style  Sheet  on-disk. 

Enter  Gallery  subsystem. 

Use  TRANSFER  SAVE  command  to  save 

Style  Sheet. 

5.  Attach  Style  Sheet  to 

Use  menu  system  to  access  FORMAT 

other  documents  as  needed. 

STYLESHEET  ATTACH  command. 

Type  in  name  of  Style  Sheet  you  want  to  attach. 

Figure  4:  TAe  overall  procedure  for  creating  and  using  styles  and  a Style  Sheet  includes  only  five 
steps.  You  can  later  modify  the  styles  you  create  and  combine  Style  Sheets  that  contain  the  best 
styles  of  the  bunch. 


stored  in  it.  I can’t  remember  using  more 
than  about  40,  so  you  have  lots  of  room  to 
move  around  and  experiment. 

Figure  4 summarizes  the  steps  for  creat- 
ing and  using  Style  Sheets. 


ditioning.  You  never  think  about  them  un- 
til you  start  using  them.  Once  you  start, 
though,  and  formatting  your  Word  docu- 
ments becomes  easier,  you’ll  wonder  how 
you  ever  lived  without  them . Sj 


Eliminate  repercussions 
caused  by  loss  or 
damage  to  your  keycard. 

Run  Noveli  worry  free 
without  the  keycard. 

The  NetSafe  program  will 
allow  Novell’s  Advanced 
Netware  2.0, 2.0a,  2.1,  SFT  & 
MicroChannel  to  run  without 
the  keycard. 

NetSAFE 

- provides  protection  and 
back  up  of  your  system 

- frees  a slot  in  your  server 

- allows  the  server  to  exceed 
12MHz  bus  speed 

NetSAFE  $99.“’ US 
Visa,  Mastercard  or  Amex 

plus  SIO.OO  handling 

other  products  available  for ; 
CadKEY,  Cadvance,  P-CAD 


NASDEC  (Manitoba)  Inc. 
2704-85  Garry  St.,  Unit  72 
Winnipeg,  MB  Canada 
R3C455 

(204)  956-2798 
fax  (204)  943-3702 


ONE  LAST  SHOT  If  you  still  think 
Style  Sheets  may  be  too  hard  to  learn,  try 
using  one  of  the  Style  Sheets  that  Micro- 
soft supplies  with  Word  4.0.  There’s 
SEMl.STY  and  FULL.STY  for  lettere  and 
memos,  OUTLINE. STY  for  outlines,  and 
SAMPLE. STY,  which  includes  a me- 
lange of  various  styles. 

Style  Sheets  are  a little  bit  like  air-con- 


John  Dickinson  is  director  of  PC  Labs. 
This  article  is  adapted  from  the  book  Fast 
Access/Microsoft  Word,  which  Dickinson 
coauthored  with  Rhyder  McClure.  It  is 
published  by  Brady  Books,  a division  of  Si- 
mon <S  Schuster  Inc.,  One  Gulf  + Western 
Plaza,  New  York,  NY  10023;  (201)  767- 
5937.  $14.95.  ISBN  Number:  0-13- 
307539-7. 


Nasdec 
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Call  now  and  talk  to  a person  with  the  technical  background  to  help  solve 
your  connectivity  problems. 

(8CX))345-S356 

Buffalo  Products,  2805  t9th  Street  SE,  Salem,  OR  97302  (503)  585-3414 


_ or 

lettingSiVBr^ne 

the  laser prinbei?  iJie  dotmatrix, 

ttie  daafi3rw±ie^,12ie  ptoWHP  or 

anytinie  tiiq7  wanL  Aiitxaiiatically!  Phr  V4  th^ 


^nd  $8S8,  imthoDiands 

Laser  printers  are  expen- 
I sive,  but  everybody  wants 
^ one.  Answer:  let  them  all 
share  the  same  laser.  The 
same  goes  for  other  peripherals.The 
Buffalo*  SX*  does  It  all,  and  costs 
far  less  than  the  extra  printer  you 
won't  have  to  buy! 

8ms  ttans  Uln  a LAV 

L Day  in,  day  out  the  Buffalo 
I SX  turns  wasted  hours  into 
productive  hours.  No  more 
plugging  and  unplugging 
cables,  swapping  disks,  throwing 
switches.  No  waiting.  People  just 
choose  the  peripheral  they  need  and 
get  on  with  the  next  job.  Input  and 
output  are  handled  simultaneously, 
"on  demand"  at  all  ports. 

Ihs  most  jnctkal  connectloB 

joaeanbi^ 

k Buffalo  boxes  do  more 
I than  other  sharing  devices 
that  cost  40%  more  per 
port  just  look  at  this 
comparison: 


oyoa  < 

«|lL 

D; 

she 


8l*l 

nil. 


Print  By  mami 

Just  select  the  printer  from  a 
pop-up  menu,  using  pnnter 
' names  you've  chosen.  Move 
the  cursor  to  the  one  you 
want  and  hit  Enter.  Nothing  could 
be  simpler,  RAM -resident  software 
takes  just  1 1 K and  works  with  text 
and  VGA  graphics  displays  like 
Ventura  Publisher.* 

Hook  almost  aqrthinl 
toanTtUiij 

I PCs,  Macs,  minis  and 
' mainframes  can  share 
printers  and  exchange  data 
with  communications  software. 


thfl 


^r 

prii 


stored  in  order,  and  computers 
are  freed  up.  People  can  go  on  to 
another  job  as  the  box  spoon-feeds 


A1 

hi 


A 1,800  GPS  printer? 

Thats  what  a computer 
thinks  it's  hooked  to  when 
it  downloads  data  into  the 
big  buffer.  Print  jobs  are 


BUFFALO  SX 

BOXX 

Price 

S525 

S595 

total  Ports. 

10 

8 

Cost/Port 

S52.50 

$74.38 

Max  Output  Ports 

8 

6 

Max,  Input  Ports. 

7 

6 

Max  S^l  Ports 

5 (4  In  or  Out) 

4 (In  or  Out) 

Max  Parallel  Ports 

5(3  In  or  Out) 

4 (2  In.  2 Out) 

Max  Buffer 

1 Mb 

512K 

Software  Upgrades 

FREE  user  installable 

$50  factory  installed 

Unltd  Toll-Free  Support’ 

Yes 

No 

Money-Back  Guarantee? 

45davs 

No 

Oi 

§i! 

QY 


data  to  the  printers.  Capacities 
range  from  256K  to  1 Mb— plenty 
for  desktop  publishing  and  big 
CAD  drawings. 

InsUatinsUllition 

Just  plug  in  the  cables 
1 and  run  the  menu -driven 
installation  software.  The 
SX  has  ten  ports— 5 serial 
and  5 parallel.  Conversion  is  auto- 
matic Connect  7 computers  to 
3 peripherals.  Or  2 computers  to  8 
peripherals.  Or  any  combination 
between.  Printers  can  be  400  feet 
or  more  away, 

Bqpinds  IS  ym  jrow 
SXs  work  together  to  make 
I a large  network.  Reconfigure 
the  ports  or  plug  in  more 
memory  later  if  you  change 


mo 


your  equipment  For  fewer  machines, 
use  smaller  Buffalo  boxes,  starting 
around  $200.  They  all  work  together, 
so  you'll  never  outgrow  your 
investment 

Ptovan  nutoiitr  utlabetkin 

More  than  300,000  boxes 
pR  are  in  use  worldwide 
9"  Our  customers  are  happy 
because  we  make  sure 
they're  satisfied.  Question?  We 
answer  it  on  our  unlimited  toll-free 
support  line.  Problem?  We  fix  it 
free  under  a generous  one-year 
limited  warranty.  Want  to  send  it 
back?  Within  45  days  you  can.  for 
a full  refund. 

BlOOsoftmnboinif 

With  your  order,  we'll  send 
free  programs  to  speed 
up  your  system:  HyperD^" 
disk  caching;  Hyper^ey" 
keyboard  enhancer,  and  PhntBooster" 
for  1-2-3*  They're  yours  to  keep, 
even  if  you  return  the  box. 


BURMO 
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Cali  accounting  systems  like  Infortext’s  On- 
Site,  Soft-Corn’s  Scout,  Telco  Research's 
TRU,  and  Xiox’s  Large  Business  Series 
help  link  your  PC  to  your  PBX  system  to 
keep  telephone  costs  in  line. 

CALL 

ACCOUNTING 

TRACKING 

MOOSIS 

Are  your  office  telephone  costs  sky- 
rocketing? Call  accounting  soft- 
ware, which  tracks  phone  calls  and 
pnxluces  itemized  call  sheets  (similar  to 
the  long-distance  bills  your  telephone  ser- 
vice sends  to  your  home),  lets  you  use  a PC 
to  configure  your  telephone  network  for 
economy  and  service,  curbing  telephone 
abuse,  and  allocating  costs. 

Call  accounting  programs,  such  as  the 
four  we  review  here — Infortext's  On-Site 
Call  Accounting  System,  Soft-Corn’s 
Scout.  Telco  Research’s  TRU  System,  and 
Xiox’s  Large  Business  Series — essentially 
give  your  organization  its  own  in-house 
telephone  network  management  and  inter- 
nal billing  system.  This  is  just  a selection 
of  the  available  products.  Two  other  big 


vendors  in  this  area,  MicroTel  and  Mos- 
com,  did  not  submit  products  for  review. 

Service  bureaus  have  been  providing 
call  accounting  services  to  companies  with 
private  branch  exchanges  (PBXs)  almost 
as  long  as  PBXs  have  been  in  use.  Using 
this  approach,  the  company  with  the  PBX 
usually  must  ship  or  transmit  its  call  re- 
cords to  the  bureau  along  with  the  neces- 
sary organizational  directory  information. 
The  service  bureau  sends  back  the  com- 
pleted phone  bills  in  about  a week. 

PC-based  call  accounting  systems  can 
outperform  service  bureaus  in  every  area 
except  up-front  costs.  The  payback  time 
for  PC-based  systems  is  short,  and  the 
quality  of  their  output  is  high,  but  service 
bureaus  do  it  all  for  one  monthly  fee , 
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■ CALL  ACCOUNTING  SYSTEMS 


WHEN  YOU  CALL  FOR  CALL  ACCOUNTING  . . . 

A dozen  things  to  look  for  when  choosing  a call  accounting  system. 


|T  J Call  Accounting  Systems  Checklist 

LarH 

Basiaest 

Strles 

Oa-Site  Call 
Accoeatiai 
Systsfn 

SCMt 

THU  Systsm 

Account  cod* 

• 

• 

• 

O 

Ad  hoc  report* 

• 

• 

• 

• 

CalIrMwrdodning 

• 

• 

o 

o 

Capacity  (llnaa/rocords) 

6,00(V 

3.500/ 

1,000/ 

6.000/ 

500.000 

500.000 

400,000 

500.000 

Customizad  reports 

• 

• 

• 

O 

Directory  eervice 

• 

Optional 

o 

• 

Reasaigninent  during  bMHng  period 

• 

• 

• 

• 

Hal  reports 

• 

• 

• 

• 

Pricing  schedules  supported 

V&H 

• 

• 

• 

• 

Message  units 

• 

• 

• 

• 

Rat  rate 

• 

• 

• 

• 

Remote  PBX  polling 

Optional 

• 

o 

• 

Security 

Passwords  provided 

• 

• 

• 

• 

Password  encryption 

O 

• 

o 

• 

Multiple  PBX  formats 

• 

• 

• 

• 

Unattended  schedule  processing 

• 

• 

• 

• 

JL 

; —IndicalM  Ednor^  Choice  #— NSe  O — No 

You  want  to  cut  your  telephone  costs 
and  you've  decided  the  way  to  do  it 
is  to  purchase  a call  accounting  system. 
Now,  how  do  you  choose  one? 

Price,  of  course,  is  a concern.  We  all 
want  a quick  return  on  the  invesUnent. 
But  you  should  also  ask  yourself  “What 
kind  of  flexibility  does  this  product  have? 
How  easily  does  it  process  special  re- 
quests? Will  it  grow  with  our  firm?” 

Here  are  12  key  features  to  look  for 
when  choosing  a c^  accounting  system. 
You'll  note  the  products  discussed  in  this 
review  possess  most  of  them. 

Account  code  editiiig  The  consistent  use 
of  account  codes  in  professional  offices 
simplifies  the  task  of  billing  for  the  time 
professionals  spend  on  the  telephone. 
Many  PBXs  (private  branch  exchanges) 
allow  you  to  tap  a few  extra  numbers  on 
the  telephone  keypad  to  record  an  ac- 
count code  on  outgoing  calls,  but  rela- 
tively few  PBXs  let  the  user  enter  an  ac- 
count code  on  incoming  calls.  The  ability 
to  enter  account  codes  after  receiving  a 
call  allows  you  to  bill  back  almost  every 
phone  call. 

Ad  hoc  reports  A good  call-accounting 
system  should  let  you  query  the  database 
with  ad  hoc  requests  (such  as  “Were  any 
calls  to  area  code  900  made  today?”) 
without  either  having  to  start  a new  col- 
lection cycle  or  to  stop  the  system  from 
collecting  calls  while  you  process  your 
special  request. 

Call  record  editing  Sometimes  you 
need  to  change  the  captured  SMDRs  (sta- 
tion message  detail  recordings)  because 
of  moves  or  changes  that  were  not  en- 
tered during  the  collection  cycle.  When 
this  feature  is  available,  it  should  be  re- 
stricted to  those  who  need  it. 

Capacity  Capacity  is  measured  in  two 
ways:  number  of  lines  and  number  of  call 
records.  You'll  need  to  make  sure  the 
system  you  buy  is  big  enough  to  handle 
ftiture  growth. 


Customized  reports  In  addition  to  a 
healthy  set  of  standard  reports,  the  call 
accounting  package  you  choose  should 
allow  you  to  design  and  print  your  own 
specialized  reports.  This  may  be  nothing 
mote  than  a report  that  only  covers  a cer- 
tain department  or  division,  or  it  could  be 
specialized  titles.  Once  defined,  these  re- 
ports should  be  able  to  be  included  in  the 
standard  batch  of  reports  that  are  tun  ev- 
ery month. 

Directory  service  Since  all  of  the  tele- 
phone information  is  already  in  the  call 
accounting  system,  you  should  be  able  to 
create  a telephone  directory  with  the  right 
programming.  This  ability  is  sometimes 


treated  as  an  option  to  the  basic  call  ac- 
counting software.  Sometimes  it  is  a fea- 
ture that  draws  information  from  the  or- 
ganizational database  used  to  sort 
reports;  other  times  it  is  a standalone 
package  that  simply  produces  in-house 
phone  books.  For  maximum  flexibility, 
this  information  should  be  available  for 
changing  at  any  time. 

Reassignments  and  trial  reports  It 
should  be  relatively  simple  to  reassign 
people  to  different  telephone  numbers  or 
organizations,  even  during  a billing  peri- 
od. Some  systems  will  let  you  produce 
"trial  reports”  that  you  can  scan  for 
gross  errors.  The  system  should  let  you 
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make  changes  to  correct  any  gross  errors 
you  may  notice. 

Flexible  pridng  schedules  You  should 
be  able  to  accurately  price  all  calls,  re- 
gardless of  which  trunk  line  they  go  out 
on.  This  requires  that  you  be  able  to  ac- 
commodate price  increases  from  a carrier 
during  your  billing  period.  You  should 
also  be  able  to  maintain  different  pricing 
strategies  for  several  different  carriers 
and  types  of  services.  This  is  necessary 
since  many  PBXs  will  use  several  differ- 
ent types  of  long-distance  services.  Fi- 
nally, you  should  be  able  to  price  calls 
using  V&H  (vertical  and  horizontal)  ta- 
bles, message  units  (call  holding  time), 
or  flat  rate. 

Remote  PBX  polling  Companies  with 
more  than  one  PBX  need  the  ability  to 
‘ ‘reach  out  and  touch”  their  other  PBXs. 
If  this  is  what  you  need,  you  should  make 
sure  that  software  is  available  that  will 
automatically  “poll”  the  other  PBXs  and 
download  their  call  records  for  process- 
ing at  a central  location. 

Security  The  primary  security  need  in 
call  accounting  systems  is  preventing 
someone  ftom  deleting  expensive  or  in- 
criminating calls  ftom  the  records  in  an 
effort  to  hide  the  identity  of  the  person 
making  them. 

Multiple  PBX  formats  A few  software 
packages  support  only  one  or  two  SMDR 
formats,  but  most  will  let  you  define  the 
SMDR  format  used  by  your  PBX.  How- 
ever, if  you  have  more  than  one  PBX, 
you  must  be  sure  to  choose  a package  that 
supports  all  the  formats  used  by  your 
PBXs.  This  is  most  conunonly  done  by 
translating  the  actual  SMDR  records  into 
a common-format  call  record.  Once  they 
ate  converted  you  can  process  the  call 
records  from  any  number  of  different 
PBXs.  This  approach  also  gives  you 
greater  flexibility  if  you  plan  to  acquire  a 
new  PBX  in  the  future. 

Unattended  scheduled  processing  Call 
records  ate  normally  collected  a week  or 
a month  at  a time.  Ideally,  the  system  can 
automatically  terminate  a collection  and 
start  processing  the  records  at  a prepro- 
grammed time. — ^Frank  J.  Derfler,  Jr., 
and  Greg  Campbell 


Another  traditional  approach,  leasing 
mainframe  software  to  do  the  job,  typical- 
ly appeals  to  large  companies  that  already 
have  mainframe  systerrrs  and  the  people  to 
mn  them.  They  pay  a licensing  fee  to  use 
call  accounting  software  that  runs  on  the 
mainframe.  In  this  system,  call  records 
(including  those  from  remote  sites)  are  col- 
lected and  processed  locally.  In  addition  to 
quicker  turnaround  time  and  lower  costs 
than  those  of  a service  bureau,  this  ap- 
proach has  the  beneflt  of  offering  a higher 
level  of  security  for  corporate  data. 

While  using  mainfrarrre-based  call  ac- 
counting or  a service  bureau  is  appropriate 
for  some  organizations,  the  power  of  to- 
day's PC-based  software  makes  it  difflcult 
to  beat  for  cost-effectiveness  and  flexibili- 
ty. Nearly  every  company  can  assign  a PC 
to  use  as  a background  call  recorder  and 
part-time  call  accounting  report  generator. 
If  PCs  are  a part  of  your  organization,  they 
can  save  you  money  in  telephone  manage- 
ment. 

These  systems  can  be  used  to  monitor 
employees'  telephone  activity  and  cut 
down  on  abuse.  But  they  seem  to  be  most 
valuable  as  management  tools,  since  many 
companies  have  found  that  monitoring  oft 
ten  hurts  morale  and  can  become  time- 
consuming  and  costly  in  its  own  tight. 
Nevertheless,  just  the  presence  of  these 
systems  can  result  in  decreased  phone 
bills. 

NOT  JUST  FOR  SNOOPING  Com- 
panies most  often  use  these  systems  for  fa- 
cilitating departmental  billing,  boosting 
sales  productivity,  and  performing  net- 
work analysis. 

Since  PBXs  are  frequently  cormected  to 
a variety  of  standard  telephone  lines,  as 
well  as  Wide-Area  Telecommunications 
Service  (WATS)  lines,  privately  leased  tie 
lines,  and  a host  of  alternative  long-dis- 
tance carriers  such  as  U.S.  Sprint  and 
MCI,  call  accounting  software  can  help 
you  evaluate  the  relative  costs  of  these  ser- 
vices. 

These  systems  are  also  helpful  to  hotels 
and  motels,  consultants,  and  lawyers  who 
want  to  track  calls  and  costs  to  be  billed  to 
clients.  Some  programs  can  even  commu- 
nicate directly  with  the  offices’  time-and- 
billing  systems.  The  reports  they  gerrerate 
can  also  be  used  to  monitor  such  things  as 


the  time  that  sales  and  service  reps  must 
wait  for  an  outside  line  or  the  time  that  cus- 
tomers spend  waiting  for  a response  to 
their  ealls.  Managers  can  then  use  the  data 
to  make  their  departments  more  efflcieni. 

Sales-oriented  businesses  like  stock 
brokerage  houses  and  car  dealerships  can 
determine  more-effective  sales  approaches 
ftom  the  call  records  of  their  PBXs  by  cor- 
relating the  length  and  number  of  calls 
made  by  each  salesperson  with  that  per- 
son's sales  flgures. 

WHAT  ARE  THEY?  Call  accounting 
packages  are  little  mote  than  specialized 
database  applications.  Since  the  deregula- 
tion of  telephone  services,  the  unpleasant 
but  necessary  task  of  maintaining  serial 
numbers,  recurring  and  nonrecurring 
costs,  and  maintenance  and  repair  records 
has  fallen  on  the  customer.  To  help  with 
those  tasks,  call  accounting  packages 
sometimes  also  include,  or  offer  as  an  op- 
tion, inventory-management  software. 
Some  include  in-house  phone  directories, 
produce  written  reports,  and  support  an 
on-line  directory  (useful  for  companies 
that  frequently  relocate  their  employees). 

Almost  all  but  the  smallest  PBX  tele- 
phone switches  have  a serial  (RS-232C) 
port.  The  PBX  uses  this  port  to  send  out  a 
specially  formatted  message  every  time  a 
call  is  completed  or  other  specific  actions 
occur.  This  output  is  usually  called  the  sta- 
tion message  detail  recording  (SMDR), 
but  some  vendors  prefer  to  use  their  own 
terminology. 

Recording  the  SMDR  records  is  the 
first  task  in  call  accounting,  followed  by 
processing  the  records  and  assessing  the 
cost  of  the  calls  as  well  as  reporting  and  ad- 
minisftation.  Before  widespread  use  of  the 
PC,  many  companies  connected  a serial 
printer  to  the  PBX’s  serial  port  to  record 
the  information  on  each  call.  The  moun- 
tain of  printout  that  would  accumulate 
each  month  was  of  some  value  when 
checking  a specific  event  at  a specific  time 
and  date,  but  not  for  managing  the  data  and 
helping  to  make  sense  of  it. 

THE  MODERN  WAY  More-modem 
systems  route  the  serial  output  to  a device 
called  a call  recorder.  This  non-user-pro- 
granunable  data  storage  device  holds  the 
output  until  it  is  dumped  to  a computer  for 
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processing.  Rather  than  producing  a print- 
ed list  of  phone  calls,  c^l  recorders  allow 
you  to  use  a PC  to  trap  the  SMDR  records 
to  a file  on  the  hard  disk.  The  PC  can  thus 
be  the  ideal  companion  tool  to  a PBX,  en- 
abling you  not  only  to  store  the  phone  re- 
cottls  but  to  manage  and  interpret  the  data 
as  well. 

Few  PBXs  have  a built-in  storage  capa- 
bility. Since  recording  calls  is  a relatively 
low-speed  task,  most  installations  do  it  on 
a PC  as  a background  task.  The  PC  records 
calls  as  it  performs  other  functions  like 
word  processing.  One  product  we  tested, 
Infortext’s  On-Site  Accounting  System, 
even  includes  a processor  card  that  fits  into 
an  expansion  slot  and  prevents  the  PC's 
processor  from  becoming  overloaded. 

When  a company  has  several  PBXs  lo- 
cated in  different  buildings  or  even  differ- 
ent cities,  its  system  uses  remote  polling;  a 
central  PC  connects  to  the  call  recorder  at 
the  remote  sites  and  downloads  the  call  re- 
cords. The  best  systems  make  the  cotmec- 
tion  automatically  during  hours  when  it 
costs  less  to  transfer  the  information.  In 
such  cases  a “smart”  modem — capable  of 
adjusdng  the  transmission  characteristics 
or  even  of  hanging  up  and  trying  again  in 
the  case  of  a poor  connection — comes  in 
handy. 

NEXT,  CALL  PROCESSING  Once  the 
call  records  are  recorded,  they  must  be 
processed.  This  task  generally  takes  place 
monthly  or  on  a schedule  determine  by 
the  billing  period  of  the  telephone  carriers. 

Since  PBXs  have  different  formats  for. 
their  SMDR  outputs,  some  call  accounting 
packages  preprocess  the  records  into  a 
common  format  from  which  they  produce 
reports;  this  feature  is  desirable  when  you 
have  more  than  one  brand  of  PBX  or  you 
are  considering  purchasing  another  PBX. 
Most  call  accounting  systems  require  you 
to  identify  the  type  of  PBX  and  the  SMDR 
format  in  use  at  your  location. 

When  the  call  records  are  in  the  format 
that  your  particular  call  accounting  pack- 
age requires,  the  software  can  then  “cost” 
the  calls,  using  either  V&H  (vertical  and 
horizontal  grid  coordinates,  a geographical 
system  developed  by  AT&T)  code  tables, 
or  some  form  of  cost  approximation.  Al- 
though approximation  schemes  can  vary 
widely  in  efficiency,  call  accounting  soft- 


ware can  help  you  rate  every  call  so  that 
your  totals  will  conform  exactly  to  the 
phone  bills. 

In  addition  to  the  way  they  accommo- 
date different  PBX  recoid  formats  and  ap- 
proximate call  costs,  cost-accounting 
packages  vary  in  how  they  deal  with  such 
factors  as  international  calls,  three-way 
and  conference  calls,  calls  over  private 
networks  and  tie  lines,  and  accounting 
codes  used  to  distinguish  incoming  versus 
outgoing  phone  calls.  The  features  de- 

■ At  a minimum,  you  can 
expect  a report  detailing 
the  calls  made  from  each 
extension,  including 
the  time,  length,  cost, 
and  cost  per  minute. 

scriptions  that  accompany  the  checklist 
(see  the  sidebar  “When  You  Call  for  Call 
Accounting  . . .”)  can  help  you  evaluate 
the  importance  of  each  feature  to  your 
company.  How  flexibly  arxl  efficiently  the 
software  handles  reporting  and  administra- 
tion tasks  is  also  an  important  consider- 
ation when  selecting  a package. 

Most  call  accounting  packages  come 
with  a standard  repertoire  of  call  account- 
ing reports.  At  a minimum,  you  can  expect 
a report  that  details  the  calls  made  fixim 
each  extension,  including  the  time,  length, 
cost,  cost  per  minute,  average  length,  and 
so  forth.  Some  packages  can  group  the 
phone  extensions  according  to  your  de- 
partments and  divisions.  The  test  pro- 
grams produce  ad  hoc  reports  on  demand. 
For  example,  a program  should  be  able  to 
generate  reports  for  a particular  phone  ex- 
tension readily,  even  during  a reporting 
period.  You  should  be  able  to  define  and 
save  these  reports  and  include  them  in  the 
usual  series  of  reports  mn  at  the  end  of  the 
month. 

Comprehensive  call  accounting  reports 
are  essential  for  companies  that  are  trying 
to  help  telecommunications  managers  in- 


crease their  efficiency  and  effectiveness. 
Rather  than  devoting  all  month  to  trying  to 
sort  out  the  bills  from  the  previous  month, 
they  can  spend  time  on  tasks  that  yield 
higher-paying  returns,  such  as  identifying 
and  correcting  phone  abuse,  fmding  dead 
or  defective  extensions  and  trunks,  and  re- 
ducing both  the  waiting  time  for  incoming 
callers  and  user  fmstration. 

ADMINISTRATOR’S  ASSISTANT 

The  software  helps  the  telecommunica- 
tions manager  administer  the  phone  sys- 
tem. The  tetter  programs  allow  changes  to 
phone  numbers  and  other  organizational 
data  during  the  data  collection  per- 
iod— without  creating  havoc  and  confu- 
sion in  the  end-of-month  reports. 

While  a program’s  ability  to  assign  an 
account  code  to  each  call  can  be  a handy 
feature,  many  offtces  with  this  capability 
find  that  their  staff  people  are  just  too  busy 
to  remember  to  push  the  extra  buttons.  In 
such  cases,  the  program  should  be  able  to 
add  the  account  codes  to  the  SMDRs  after 
the  fact. 

The  packages  we  tested  represent  a 
cross  section  of  the  PC  call-accounting 
market  in  terms  of  cost,  design,  and  capa- 
bility. They  work  with  various  types  of 
PBX  systems,  and  the  end  user  can  easily 
install  them.  Other  products  may  demand 
that  you  customize  them  to  a particular 
PBX  and/or  installation,  and  many  of  them 
are  available  only  as  part  of  a total  turnkey 
package  installed  by  the  vendor. 

In  testing  the  systems  reviewed  here, 
we  installed  each  on  an  IBM  PC  AT  with  a 
30MB  hard  disk  and  played  back  actual 
SMDR  call  records  through  the  serial  port 
of  a second  computer.  This  computer  sim- 
ulated the  switch  and  was  connected  to  the 
IBM  PC  AT  with  an  RS-232  cable.  The 
call  records  were  recorded  from  a Mitel 
SX-2000  switch,  a popular  PBX  with  a 
rich  line  of  features,  including  digital  data 
transfer.  Lloyd  Hanson  of  Mitel  helped  us 
modify  these  records  so  that  they  appeared 
to  originate  in  the  Washington,  D.C.,  area 
(a  particularly  tricky  region  since  it  has 
three  area  codes  in  close  proximity,  mak- 
ing it  difficult  to  tell  when  you  are  calling 
long  distance  or  local).  We  ran  several  re- 
ports to  evaluate  how  well  they  supplied 
necessary  information  and  found  that  the 
software  ranges  from  amateurish  to  highly 
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Infortext's  On-Site  Call  Accounting  System  d^ers from  the  other  products  in  that  in  addition  to 
the  call  accounting  software,  each  on-site  system  also  includes  a Front  End  Processor  board,  or 
FEP,  a self-contained  call  processing  card  that  fits  into  an  IBM  PC-XT - or  AT~compatible 
computer. 

The  FEP  takes  the  load  off  the  host  machine  and  allows  data  capture  even  when  the  host  PC  is 
turned  off.  An  integral  part  of  the  OS  package  and  more  than  just  an  internal  bi^er for  SMDRs,  it 
has  a processor  and  memory  to  collect  and  process  call  records.  Because  the  FEP  has  its  own 
batteries,  it  can  continue  to  collect  calls  even  when  the  PC  is  turned  off. 

To  install  the  FEP  hardware,  you  move  one  Jumper  on  the  board  (to  turn  on  the  batteries)  and 
insert  the  board  in  the  PC. 


polished.  The  best  programs  offer  features 
superior  to  those  of  mainframe  software 
packages  and  service  bureaus. 

INFORTEXT  SYSTEMS  INC. 

On-Site  CaU 
Accounting  System, 
OS-200  Standard 

The  On-Site  Call  Accounting  System, 
from  Infortext  Systems  of  Schaumburg,  Il- 
linois, consists  of  call  accounting  software 
and  a Front  End  Processor  (FEP)  board,  a 
self-contained  call-processing  card  that  fits 
into  your  IBM  PC-XT-  or  AT-compatible 
computer. 

We  tested  the  OS-2(X)  Standard  system, 
designed  for  installations  with  up  to  200 
phone  extensions  and  SS,0(X)  call  records 
and  for  general  business  use. 

Infortext  also  markets  versions  for  pro- 
fessional offices  and  hotels  and  motels,  as 
well  as  models  for  100  to  4,000  stations 
and  for  up  to  350,000  call  records  in  one  of 
four  configurations:  Standard,  PSP  1,  PSP 
II,  and  Hotel/Motel.  The  Professional  Ser- 
vices Packages  (PSP  I and  PSP  II)  offer  cli- 
ent-billing features  used  by  accounting, 
engineering,  and  legal  offices. 

With  the  optional  Centralized  Account- 
ing and  Polling  Software  (CAPS),  you  can 


On-SUe  Call  Account- 
ing System,  OS-200 
Standard,  Version  3.60 
Infortext  Systems  Inc. 
1067  E.  Slate  Pkwy. 
Schaumberg.  IL  60173 
(312)490-1155 
Ust  Price:  $4,800 
Requires:  320K  RAM;  OS- 100  through  OS- 
1 500  require  an  IBM  PC-XT.  PC  AT.  or 
compatible;  OS-2500  and  OS-4000  require 
an  AT  or  compatible;  1 0MB  or  larger  hard 
disk  drive;  DOS  3. 1 or  later. 

In  Short:  The  system's  Front  End  Processor 
card  collects  calls  while  the  PC  is  turned  off 
or  being  used  for  other  applications.  Features 
above-average  reports,  client  codes,  and 
strong  user  support.  Gtxxl  for  professicwial 
ofllces,  general  busirtess.  or  hotels.  Software 
cc^y  protected. 

gRCLEft^  ON  REAPen  SERVICE  CARO 


manage  up  to  nine  remote  PBXs  from  one 
central  site.  Other  optional  software  allows 
you  to  transfer  call  records  to  .DIF  format 
for  analysis  with  popular  spreadsheet  and 
graphics  programs. 

The  Infortext  FEP,  with  a processor 
and  memory  to  collect  and  process  call  re- 
cords, takes  the  load  off  the  host  machine 
and  allows  data  capture  even  when  the  host 
PC  is  turned  off.  Since  this  board  accesses 
the  host  PC’s  bus,  it  can  write  to  the  hard 
disk  when  the  bus  is  available,  and,  be- 
cause the  FEP  has  its  own  batteries,  it  can 
continue  to  collect  calls  even  when  the  PC 
is  turned  off. 

The  FEP  is  preconfigured  for  the  host 
PC,  so  you  must  specify  its  make  and  mod- 
el when  you  place  your  order.  Infortext  can 
also  instil  the  system  and  supply  training, 
but  the  fees  range  from  $500  to  $ 1 ,400. 

SOME  MODUICATIONS  NEEDED 

Infortext's  15  local  and  regional  area  of- 
fices providing  customer  assistance  are 
supplemented  by  a national  toll-free  num- 
ber. You  receive  90  days’  free  support, 
and  you  can  purchase  extended  assistance. 

'The  installation  process  can  be  intimi- 
dating for  the  nontechnical  user,  but  once 
installed,  the  system  is  easy  to  use.  There 
is  no  installation  program,  but  the  docu- 
mentation specifies  instractions  in  check- 
list fashion.  You  must  also  modify  your 
CONFIG.SYS  to  include  the  appropriate 


device  driver  for  the  FEP  board,  and  if  you 
want  the  system  to  start  in  the  call  process- 
ing mode,  you  must  also  change  your 
AUTOEXEC.BAT  file.  A sample 
AUTOEXEC  file  is  provided. 

To  install  the  F^  hardware,  you  first 
move  one  jumper  on  the  board  (to  turn  on 
the  batteries)  and  then  insert  the  board  in 
the  PC.  You  respond  to  prompts^to  set  the 
date  and  time  arid  download  a program  to 
the  FEP.  Once  you’ve  initialized  the  board 
and  connected  it  to  the  PBX,  you’re  ready 
to  run  the  call  collection  and  accounting 
programs. 

A call  recorder  screen  shows  informa- 
tion about  the  number  of  calls  collected,  as 
well  as  the  number  of  calls  written  to  the 
buffer  or  disk.  The  system  also  displays  a 
tiKssage  indicating  the  time  the  last  call  re- 
cord was  received.  In  normal  operation, 
the  FEP  matches  the  call  records  with  di- 
rectory information  and  then  costs  them 
and  stores  them  to  the  disk  in  a report 
format. 

If  you  are  using  the  PC  for  other  appli- 
cations or  to  produce  call  reports,  the  reP 
simply  stores  them  in  its  own  on-board 
buffers.  The  FEP  will  beep  every  30  sec- 
onds if  the  buffer  exceeds  75  percent.  At 
98  percent  capacity,  it  will  dump  the  buffer 
contents  to  a temporary  disk  file.  When  the 
PC’s  processor  is  free  and  call  processing 
resumes,  the  system  processes  calls  in  the 
temporary  disk  file  fust,  before  handling 
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Graphic  intapes  raptiin  d hy  Hotshit  Grab. 


dank 


The  WY-700  Graphics  Subsystem. 
In  desktop  publishing,  PC  users  have  set  high 
standards  for  themselves.  Among  displays, 
their  first  choice  is  our  WY-7(X)  high  resolution 
monitor  and  video  board.  It’s  the  h«st  seller 
by  a wide  margin,  for  reasons  that  are  plain  to 
see.  The  WY-700’s  sharp  1280x800  pixel 
resolution  rivals  subsystems  costing  twice  its 
$999  price.  No  one  else  gives  you  nearly  as 
many  pixels  per  dollar.  Md  its  15"  paper  white 
screen  presents  two  full,  truly  WYSIWYG 
pages  in  high  resolution  mode. 

It  shoidd  come  as  no  surprise  that  the 
leader  in  displays  is  also  the  leader  in  compat- 
ibility. The  WY-700  now  runs  over  100  programs 
in  high  resolution  mode.  Including  Xerox 
Ventiua  Publisher  and  Aldus  I^eMaker/PC, 
plus  many  other  DTP  applications.  And  if  you 
do  more  than  desktop  publishing,  the  WY-700 
supports  packages  like  Microsoft  Widows  and 
Excel,  Lotus  1-2-3,  and  AutoCAD. 

WeVe  just  bwdled  a Hotshot  product 
Now  the  WY-700  comes  bundled  wiQi  Hotshot 
Grab,  fiom  Symsoft.  It  enables  you  to  capture 
and  store  any  text  or  graphics  screen  and  trans- 
port it  to  another  file  or  DTP  application.  For 
example,  with  a few  keystrokes  you  can  load  a 
CAD  image  into  your  DTP  document.  And 
Hotshot  Grab,  a $99  value,  is  free  with  the 
WY-700.  Now.  But  not  forever. 

S3retemWtyse”  adds  even  more.  W^e  is 
the  only  manufacturer  who  makes  the  monitor 
and  video  board  in  its  DTP  graphics  subsystem 
as  well  as  a selection  of  286  and  386  based  PCs 
to  drive  it.  That  gives  you  a system  integrated 
with  singular  harmony.  And  supported  by 
a singular  source. 

Find  out  why  more  PC  users  see  desktop 
publishing  our  way.  Call  for  more  information. 

1-800-GET-WYSE 

Vfyte*  is  a regtstered  trademark  of  W^selechnology.  SystemW^se  and  W Y -700 are  trade- 
marks of  Technology.  Other  trademarks/ciwners:  Ventura  Publisher/Xemx;  Aldus 

PkgeMaker/rc/Aldus;  notshut  Grab/Symsoft;  Excel,  Windou^Micnsoft;  Lraus 
1-2-3/Lotus  Development;  AulnCAD/Autodesk.  Screen  text  and graphics  abated  fnim 
The  Clesskai  Orders  A tThilecture,  by  Robert  Chilham,  RizziUi  Inlematicmal.  NY. 
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WYSE 

We  make  it  better,  or  we  just  don't  make  it. 


NOW  YOU  CAN  CONNECT  FOUR 
USERS  TO  ONE  LASER  PRHTHi. 


With  the  Mannes- 
mann  Tally’  MT910  Laser 
Printer  and  its  Multiuser 
Interface  option,  you  can 
connect  four  users  for  just 
$1050  each. 

Each  of  you  will  have 
your  own  I/O  port,  program- 
mable for  your  own  protocol 
and  emulation.  Laser-crisp 
text  and  graphics  at  300  dpi. 
All  the  specs  you  see  in  the 
center.  And  with  an  optional 
5-bin  sorter,  even  your  own 
output  bin. 

So  call  the  number 
below  for  more  information 


THIS  ONE. 

■ speed:  10  pages-per  minute 

■ Dual  paper  cassettes  standard,  250  sheets 
each. 

■ Dual  output  bins  standard,  250  sheets  each. 

■ Memory:  500K;  400K  available  to  print 
graphics  or  download  additional  fonts. 

■ Manual  feed  handles  single  sheets,  enve 
lopes,  transparencies,  and  labels. 

■ Emulations:  Diablo*  630,  Epson*  FX,  IBM* 
Proprinter,-  HP*  LaserJet  Plus'  and  Qume* 
Sprint  II. 

■ Workload:  10,000  pages  per-month. 

■ Standard  fonts:  □ Courier  10.  □ Prestige 
Elite  12  □ Letter  Gothic  16.6  □ bold,  italic, 
condensed,  and  expanded. 

■ Options:!  I4user!/0  □ extensive  library 
of  optional  fonts  in  cartridge  or  down- 
loadable formats  □ 1.5  Mg  RAM  upgrade 
□ 5 bin  sorter. 


or  to  connect  with  your  near- 
est dealer. 

And  he’ll  connect  you 
with  the  only  out-of-the-box 
laser  printer  on  the  market 
today  that  gives  you  so  much 
for  just  $1050  per  user. 

A Mannesmann  Tally. 

MANNESMANN 

rpA  T T-y 

F80IHMai347 

Ext.  126 

In  Washington  state,  call: 

206-251-5524  Ext.  126 
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■ CALL  ACCOUNTING  SYSTEMS 


those  in  the  FEP  buffers.  This  ensures  that 
you  rarely  miss  a call  record. 

The  system  relies  heavily  on  the  func- 
tion keys  for  navigating  the  menus.  Even 
on  a color  monitor,  the  display  always  uses 
white  letters  on  a black  screen. 

PASSWORD,  PLEASE  Ten  user-defin- 
able passwords  protect  each  of  the  four 
critical  modules;  this  setup  seems  to  offer 
reasonable  prxrtection.  However,  the  main 
menu  does  not  require  a password,  nor 
does  the  system  parameter  menu,  which 

■ The  on-line  capability 
of  Infortext’s  system 
makes  it  easy  to  make 
changes  of  employees, 
rates,  and  phone  numbers 
as  they  occur  and  still 
create  accurate  reports. 

shows  the  currently  defined  passwords. 

You  can  assign  individual  telephone 
numbers,  or  groups  of  extensions,  to  divi- 
sions and  departments  and  generate  appro- 
priate reports.  In  addition,  you  can  group 
extensions  by  type  to  identify  those  which 
are  normally  us^  for  administrative  pur- 
poses and  those  to  which  you  want  to  add  a 
client  surcharge.  The  costing  scheme  even 
includes  federal,  state,  and  local  sales  tax. 

The  on-line  capability  of  Infortext’s 
system  makes  it  easy  to  make  changes  of 
employees,  rates,  and  phone  numbers  as 
they  occur  and  still  create  accurate  reports. 
Like  other  call  accounting  systems,  it  gen- 
erates an  exception  report  of  invalid  ac- 
count codes  or  codes  that  have  been 
charged  to  the  companies  “overhead”  ac- 
count. But,  unlike  most  other  systems,  it 
makes  daily  reconciliation  easy  by  letting 
the  operator  call  up  these  records  and  cor- 
rect or  confirm  the  account  codes . 

The  system  offers  four  basic  and  better- 
than-average  report  types:  analysis,  sum- 
mary, detail,  and  exception.  All  the  re- 


ports are  menu  driven  and  prompt  you  for 
the  necessary  parameters.  The  output  usu- 
ally lists  the  company's  name  and  the  date 
and  time  the  report  was  produced.  It  clear- 
ly stales  the  reporting  period  covered  as 
well  as  other  selection  criteria  used.  The 
analysis  allows  both  detailed  and  summary 
reporting  by  state,  area  code,  prefix,  or 
trunk,  client  code,  authorization  code,  ex- 
tension. 

An  optional  reports  scheduler,  avail- 
able for  $250,  allows  you  to  automate  re- 
port production.  Other  optional  packages 
are  available  for  $500  each. 

These  products  are  competitively 
priced,  yet  the  high  levels  of  built-in  sup- 
port make  them  a good  value. 

SOFT-COMINC. 

Scout 

Soft-Corn,  a telecommunications  manage- 
ment company  founded  in  August  1984, 
has  been  marketing  call  accounting  pack- 
ages since  March  1985.  Its  Scout  may  not 
be  the  fanciest  of  systems,  but  it  performs 
the  assigned  tasks  efficiently  and  is  easy  to 
use.  Skillful  marketing  and  a good  basic 
product  have  helped  push  sales  past  the 
1,000-unit  mark. 

Compared  with  other  call  accounting 
systems.  Scout  and  Scout  Jr.  are  real  bar- 
gains. Scout,  Version  3.2,  normally  sup- 
ports up  to  600  lines.  In  an  environment  in 
which  lines  are  being  less  heavily  used,  the 
program  can  support  more  lines.  Soft- 
Corn’s  $1 ,500 Scout  Jr.  handles  telephone 
systems  with  no  more  than  80  extensions. 


while  the  $4,500  Scout  Commander  han- 
dles very  large  systems. 

NOT  DOS,  EXACTLY  Scout  runs  under 
Concurrent  IX)S,  not  DOS.  While  Con- 
current IX3S’s  commands  are  similar  to 
DOS  (you  can  mn  most  DOS  software). 
Concurrent  DOS  is  a multitasking  operat- 
ing system.  You  can  call  up  different  pro- 
grams in  four  windows.  You  normally  see 
the  main  Scout  program  running  in  one 
window,  while  the  Call  Detail  Recording 
(CDR)  resides  in  a second  window.  This 
leaves  two  windows  for  other  applications. 

This  window  structure  is  handy,  but  its 
departure  from  standard  DOS  poses  sever- 
al problems.  We  tested  the  system  on  Con- 
current DOS  5.2,  but  some  of  Scout's  pro- 
grams were  apparently  written  under 
Versions  5.0  and  5.1  and  refused  to  mn 
under  the  newer  version.  Concurrent  DOS 
6.0  (shipped  in  January,  too  late  to  be  used 
for  this  review)  may  overcome  some  of 
these  problems. 

You  install  Concurrent  DOS  before  you 
install  Scout.  Scout  has  an  installation  pro- 
gram that  copies  each  of  the  eight  floppy 
disks  onto  your  hard  disk.  At  a registration 
screen  you  enter  your  company  name  and 
phone  number.  You  enter  this  information 
only  once  to  receive  a serial  number  and  a 
key  number  thats  good  only  for  your  par- 
ticular serial  number  and  company  name. 
During  installation  you  can  select  a spe- 
cialty package  like  client  billing,  hotel/mo- 
tel operations,  or  the  general  business  op- 
tion. You  should  connect  the  PC  to  the 
PBX  with  an  RS-232  cable,  then  use  the 


One  distinguishing  feature  of  Sofi.Com' s Scout  is  that  it  runs  under  Concurrent  DOS  instead  of 
PC-  or  MS-DOS.  Since  Concurrent  DOS  is  a true  multitasking  system,  Soft-Cam  recommends 
having  at  least  640K  RAM. 

Before  installing  the  Scout  system,  you  must  install  Concurrent  DOS  by  running  the  installation 
program  from  your  floppy  disk  drive.  Also,  you  should  connect  the  PC  to  the  PBX  with  an  RS-232 
cable.  The  SetPort  utility  makes  it  easy  to  modify  baud  rate,  word  size,  stop  bits,  and  handshaking 
protocols. 
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If  you’ve  been  waiting  around  for  a top  performance, 
virtually  zero  wait  state  graphics  card,  here’s  some  news  you 
can’t  afford  to  take  lightly. 

Our  new  display  adapters,  FastWrite  VGA  and  V-RAM  VGA, 
are  simply  the  fastest  VGA  cards  available,  on  earth  or  off.  They  elimi- 
nate the  usual  graphics  card  “bottleneck; ’and  that  means  increased  speed 
and  performance  from  a standard  PC  that’s 
even  better  than  a brand-new  PS/2.  Not  to  men- 
tion resolution  above  and  beyond  standard 
VGA— all  the  way  up  to  1024  x 768.  v-r.a.\ikas799 

The  fotkiwinR  are  retjistered  and  unregistered  trademarks  (d  the  companies  hsted:  FasiWnte  VGA.  V-RAM  V(iA.  VVJeo  Seven  Inc.;  PS/2. 


You  don’t  have  to  wait 
for  complete  compatibility, 
either.  Not  only  are  both 
FastWriteVGAandV-RAM  fasWritevcAsm 
VGA  100%  register  level  compatible  but  they’re  the  only 
VGA  cards  that  are  form-factor  compatible.They  have  the 
same  daughter  card  connectors  as  the  IBM  PS/2  Display 
Adapter  to  accommodate  hardware  add-ons  in  the  future. 

There’s  more.  Once  you  buy  a Video  Seven  Display 
Adapter,  we  won’t  leave  you  hanging.  You  get  free  tech- 


nical support,  guaranteed  VGA  compatibility  and  a full 
five  year  warranty.  All  for  a very  down-to-earth  price. 

So  don’t  wait  another  nanosecond.Visit  your  fevorite 
dealer  and  find  out  more  about  FastWrite  VGA  and 
V-RAM  VGA.Then  get  a grip.  Because  once  you  see 
what  they  can  do,  you’re  going  to  be  walking  on  air. 

videcK^even 

Video  Seven  Inc.,  46335  Landing  I^riiwav.  Krerntmt.  CA  94538,  (415)  656-78(X) 
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Display  Adapter.  International  Business  Machines  Curpuration;  Venable  frequency  monilur  required  for  greater  than  640  x iiSU  resokjtxin.  Video  Seven  resenes  the  nght  to  change  specdkatHms  without  notice. 


■ CALL  ACCOUNTING  SYSTEMS 


SetPort  utility  to  modify  baud  rate,  word 
size,  stop  bits,  and  handshaking  protocols. 

You  verify  that  SMDR  call  records  are 
being  received  by  running  PC-Talk4  and 
actually  watching  the  call  records  roll 
across  the  screen,  then  use  SETUP  to  save 
the  appropriate  serial  port  configuration 
for  all  future  uses — a neat  feature. 


OPTIONS  OFFERED  You  type 
SCOUT  to  begin  operation.  The  CDR  task 
appears  in  the  second  window,  and  you 
can  then  access  the  main  Scout  menu.  You 
can  perform  all  the  system  functions  with 
simple,  logical,  number-driven  menus. 

You  then  define  the  rate  steps  call 
length  and  cost  per  minute)  of  local-phone- 
costing  schemes,  which  are  assigned  to  the 
prefixes  in  each  of  the  five  local  area 
codes.  Soft-Corn  offers  a Local  Rate  Table 
Option,  $175  for  Scour  and  $100  for  Scour 
Jr.,  with  files  that  are  customized  specifi- 
cally for  your  area  code  (especially  handy 
where  the  local  calling  area  spans  several 
area  codes). 

If  you  purchased  the  Local  Rate  Table 
Option,  your  Scour  system  is  ready  to  op- 
erate. If  you  didn’t,  you  must  first  identify 
local  area  codes  (up  to  four,  in  addition  to 
your  home  area  code)  and  prefixes  to  the 
system. 

You  can  assign  time-of-day  discounts 
to  the  call  costing  tables.  While  the  rate- 
step  approach  accommodates  nearly  all  lo- 
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FILE 


Scouty  VersMMi  3.2 
Soft-Corn  Inc. 

22W.  2IstSt. 

New  York.  NY  IWIO 
(212)242-9595 
List  Price:  S3.(X)0 
Requires:  640K  RAM: 
IBMPC-XT.PCAT.  or 
compatible  or  AT&T  63(X)  or  fully  compati- 
ble; RS-232C  serial  port;  S'/i-inch  36()K  flop- 
py di-4:  drive;  K)MB  hard  disk  drive;  Concur- 
rent DOS. 

In  .Short:  A gcxxl  low-cx>st  package  that  can 
run  up  to  four  programs  simultaneously,  in- 
cluding CDR  (Call  Detail  Recording).  Offers 
General  Businevs.  Client  Billing,  or  Hospi- 
tality software.  Not  copy  protected. 
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cal-call-pricing  strategies,  it  does  not  sup- 
port certain  types  of  bulk-rated  services. 

Scout  rates  long-distance  calls  through 
true  V&H  grid  strategies.  You  can  even 
specify  your  common  carrier,  allowing  the 
system  to  use  the  V&H  tables  in  the  same 
way  that  your  carrier  does  when  preparing 
your  bill. 

The  general  business  package  offers  a 
suite  of  reports,  with  detail  reports  by  de- 
partment, extension,  or  trunk,  as  well  as 
summary  reports  of  frequently  called  num- 
bers, departmental  totals,  or  trunk  usage. 
These  reports  are  adequate  for  most  busi- 
ness nee^. 

If  you’re  looking  for  specific  calls  (such 
as  people  calling  900-area-code  numbers), 
you  can  run  the  Search  Report,  which  al- 
lows you  to  select  calls  by  date,  duration, 
cost,  department,  extension,  phone  num- 
ber, and  client  code,  and  by  outgoing,  in- 
coming, or  local  calls.  You  can  sort  this  re- 
port by  extension,  trunk,  or  dialed 
number.  The  Search  Report  also  allows 
you  to  generate  exception  reports  for  par- 
ticularly long  or  costly  calls. 

Another  Scout  option  package  is  Com- 
puter Readable  Output  (CRO),  which  lets 
you  transfer  processed  call  data  to  a file  or 
to  the  COM2  port.  It  also  lets  you  redirect 
your  call  records  to  other  applications  for 
further  processing  or  archiving. 

A relatively  primitive  directory  allows 
you  to  define  departments  with  a numeric 
code  of  up  to  eight  digits,  as  well  as  exten- 
sions. The  directory  does  not  support  hier- 
archical organizations,  although  you  will 
find  one  in  Scout  Commander. 

With  client  billing,  users  must  enter  the 
appropriate  account  or  authorization  codes 
when  placing  calls.  The  client  database 
supports  codes  of  up  to  12  digits  (most 
PBXs  use  3-  or  4-digit  codes).  Summary 
and  detail  reports  are  available  for  client 
billing.  As  with  rrrost  systerrrs,  you  may 
need  to  go  back  to  the  call  records  and  add 
the  appropriate  authorization  codes  after 
the  c^Is  are  recorded. 

HANDLING  HOSPITALITY  Scour’s 
Hospitality  System  lets  you  print  a 
guest/patient’s  phone  bill  on  demand.  You 
can  also  define  and  apply  both  fiat-rate  and 
percentage  surcharges  to  all  guest  calls, 
while  billing  administrative  and  staff 
phone  calls  at  the  standard  rates. 


Scout  Commander  was  not  available  in 
time  for  our  tests,  but  its  several  add-on 
modules  were  to  mn  either  alone  or  inte- 
grated with  Scout  Commander's  database 
files.  The  directory  allows  multiple  levels 
of  departments  and  divisions,  and  it  per- 
mits you  to  define  Trank  Groups  to  simpli- 
fy your  reports. 

For  $ 14,000  to  $ 1 6,0(X),  you  can  get  an 
integrated  telecommunications  manage- 
ment system  that  includes  Scout  Com- 
mander's Directory,  which  allows  you  to 
perform  directory  searches  on  any  of  17 
fields  and  even  custom  design  the  screen 
format.  The  directory  system  supports 
multiple  users,  and  if  installed  on  a Com- 
paq Deskpro  386,  it  lets  you  connect  up- 
wards of  ten  dumb  terminals  to  support  di- 
rectory inquiries.  Scout  Commander's 
Inventory  lets  you  manage  the  cables  in 
your  telephone  system  as  well  as  track 
work  orders  for  prompt  delivery  of  ser- 
vices. The  Repair  Tracking  System  mini- 
mizes time  lost  because  of  faulty  equip- 
ment. 

BOTTOM  LINE  Ifyourproblem  is  tele- 
phone abuse  or  you  simply  need  economi- 
cal telephone  management.  Scout  should 
pay  for  itself  in  a matter  of  months.  While 
Concurrent  DOS  may  take  some  getting 
used  to,  the  Scout  programs  are  easy  to  use 
and  well  built,  good  for  small  to  medium- 
size  companies. 

TELCO  RESEARCH  CORE. 

TRU  System 

Telco  Research  Corp.  has  been  selling 
telephone  management  software  and  hard- 
ware products  for  more  than  12  years.  At 
the  heart  of  its  TRU  System  call  accounting 
product  is  the  Telco  On-Site  Cost  Alloca- 
tion system,  or  TOSCA.  the  software  com- 
ponent that  actually  prices  calls  made  from 
a variety  of  PBXs. 

Basic  TOSCA  I is  for  systems  with  only 
one  PBX,  no  more  than  1,(X)0  lines,  and 
35,000  calls  per  billing  period.  Basic 
TOSCA  II  is  for  systems  of  up  to  6,000 
lines  and  500,0(X)  calls.  For  multiple-PBX 
environments  or  advanced  call-pricing 
features,  there’s  Extended  TOS- 
CA— which  includes  user-modifiable  call- 
costing techniques,  message-unit  costing, 
combined  equipment,  and  service  billing. 
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When  you  got  your  PC, 
it  was  love  at  first  sight. 
How  did  it  ever  come  to 
this?  It's  taken  over  your 
entire  desktop.  Your 
screen  has  disappeared 
beneath  a thick  layer  of 
dust.  The  noise  from  your 
printer  is  driving  you 
crazy.  You  just  can't  go 
on  like  this... 


If  \ ‘ 

• '■  ^ 

ii. 

Don't  do  anything  rash. 
Kensington  con  put  you  and 
your  PC  back  on  good  terms. 

1 . Our  Universal  System 
Stand  gets  your  CPU  off  your 
desk  and  out  of  your  way.  Ad- 
justs to  fit  any  PC  up  to  6Vi" 
wide.  $29.95 

2.  Our  anti-static  Dust 
Covers  protect  your  comput- 
er, monitor,  and  keyboard 
from  dirt  and  dust.  $19.95 

3.  Our  Printer  Muffler  80 
and  Printer  Muffler  132 
(for  80  and  132  column  dot- 
matrix printers)  reduce  printer 
noise  by  75  to  85%!  Only 
$69.95  and  $89.95 

4.  Our  Printer  Muffler 
Stand  raises  your  printer 
and  Muffler  4"  for  handy 
paper  storage.  $29.95 

5.  Our  Universal  Copy 
Stand  puts  your  notes  next  to 
your  screen,  directly  in  your 
line  of  vision.  Attaches  to  either 
side  of  any  monitor.  $29.95 

6.  And  our  Keyboard 
Slideaway  gives  you  the 
extra  room  you  need  for  your 
keyboard.  Slides  under  your 
PC  when  not  in  use.  $49.95 

For  a free  brochure  on  our 
full  line  of  PC  accessories,  call 
800-535-4242, 212-475-5200, 
or  write  Kensington,  251  Park 
Ave.  South,  NY,  NY  10010. 
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■ CALL  ACCOUNTING  SYSTEMS 


Since  Telco’s  TRU  System  uses  your  PC  as  a full-time  call  recorder,  you'll  probably  want  to  order 
the  optional  TRU  Solid  State  Recorder  to  protect  you from  some  of  the  hazards  of retying  on  a PC  to 
operate  continuously.  This  box,  which  is  neither  a PC  nor  a user-programmable  device,  attaches 
to  your  PBX  and  captures  call  records  to  battery-backed  RAM.  When  a TRU  System  polb  the 
recorder,  the  device  dbgorges  the  contents  of  iu  buffers  white  never  missing  a call  record. 

The  unit  we  tested  came  installed  in  a standard  IBM  PC  AT  with5l2K  RAM.  The  PC  wasabo 
fitted  with  a four-port  serial  board  and  bracket.  Using  standard  25-pin  RS-232C  connections,  you 
can  connect  the  PC  directly  to  your  PBX  or  to  a modem  (for  remote  manipulation  cf  other  call 
recorders  or  TRU  System  programs). 


RECratDINGANDCOSTING  Another 
component  of  TRU  System  is  the  recording 
software,  written  to  operate  continuously 
in  the  background  as  you  run  other  pix> 
grains.  In  our  tests  the  TRU  System  back- 
ground call-recording  program  used  only 
74K  RAM.  You  can  define  your  own 
menu  from  TRU  System  and  run  programs 
as  well  as  batch  ftles  from  it.  However,  to 
achieve  the  claimed  capacity  of  up  to 
50,000  calls  per  hour,  you’d  need  a fast 
CPU. 

TOSCA  uses  full  V&H  costing  for  ac- 
curate results.  The  vendor  updates  V&H 
tables  as  necessaiy,  and  users  can  supply 
missing  locations  and  corrections  through 
the  V&H  Overflow  table — a feature  lack- 
ing in  many  other  systems.  The  top-of-the- 
line  system.  Extended  TOSCA,  also  fea- 
tures message-unit  costing.  The  message- 
unit  approach  to  billing,  used  in  some  large 
cities,  is  based  on  the  number  of  calls  to 
certain  area  codes  and  prefixes.  Since  mes- 
sage-unit rates  normally  depend  on  the 
volume  of  calls  placed  over  a certain  peri- 
od, pricing  these  calls  individually  is  diffi- 
cult. Extended  TOSCA  also  features  user- 
changeable  call-costing  techniques  and 
time-of-day  discounts. 

Since  the  TRU  System  recording  pro- 
gram uses  your  PC  as  a full-time  call  re- 
corder and  since  PBXs  are  full-time  de- 
vices, the  PC  is  normally  left  on 
continuously.  To  overcome  some  of  the 
hazards  of  continuous  operation,  you  can 


order  the  optional  TRU  Solid  State  Re- 
corder, which  attaches  to  your  PBX  and 
captures  call  records  to  battery-backed 
RAM.  The  capacities  of  these  call  record- 
ers range  from  1 ,500  calls  to  48,000  calls. 
When  TRU  System  polls  the  recorder,  the 
device  disgorges  the  contents  of  its  buffers 
while  never  missing  a call  record. 

Customers  who  don't  own  a PBX  but 
use  Centrex  services  from  their  local 
phone  company  can  purchase  a Centrex 
Adapter.  Similar  to  a call  recorder,  this  de- 
vice connects  to  any  of  the  large  AT&T 
Central  Telephone  Office  switches  gener- 
ally used  for  Centrex  systems.  The  Cen- 
trex Adapter  is  polled  through  the  tele- 
phone lines  to  retrieve  Centrex  call  records 
for  processing  by  TRU  System. 

UNIQIIE  FORMATS  TRU  Syslem  typi- 
cally receives  SMDRs  from  the  PBX  in  a 
format  unique  to  the  switch.  But  the  pro- 
gram uses  them  in  something  called  the 
Telco  Standard  Format  (TSF).  It’s  up  to 
you  to  convert  the  SMDRs  from  the  PBX 
format  to  the  TSF  with  Telco  Research’s 
progianuning  language.  Using  a standard 
format  allows  you  to  mix  call  records  from 
different  types  of  PBXs.  Without  this  com- 
mon format,  you  would  have  to  configure 
your  TRU  System  to  one  specific  SMDR 
format  used  by  your  PBX  vendor. 

Call  record  are  stored  in  compressed 
binary  form . This  saves  space  on  your  hard 
disk  and  takes  less  time  to  transfer  via  mo- 


dem when  gathering  them  from  remote 
TRU  System  programs.  A program  called 
INQ  lets  you  view,  select,  and  search  the 
compressed  records.  You  can  also  use  the 
INQ  monitor  function  to  observe  call  re- 
cords as  they  are  collected. 

You  can  mn  TRU  System  reports  on  the 
current  collection  of  call  records  in  the 
TRU. DAT  file  or  in  the  cumulative  billing 
file,  CB.DAT. 

One  of  the  older  call  accounting  sys- 
tems on  the  market.  Telco’s  TRU  System 
has  a track  record  of  handling  large  and 
widely  distributed  telephone  networks 
successfully.  Each  TRU  System  recording 
software  installation  or  Solid  State  Record- 
er can  record  call  records  from  as  many  as 
15  PBXs.  You  can  poll  as  many  as  seven 
of  these  systems  by  using  the  optional  Call 
Polling  software  package. 

The  unit  we  tested  came  installed  in  a 
standard  IBM  PC  AT  with  512K  RAM 
and  was  fitted  with  a four-port  serial  board 
and  bracket.  Using  standard  25-pin  RS- 
232C  connections,  you  can  connect  the  PC 
directly  to  your  PBX — or  to  a modem  for 
remote  manipulation  of  other  call  record- 
ers or  TRU  Systems. 

While  this  system  has  an  attractive  set 
of  colored  shadow-box  menus  and  win- 
dows, the  actual  operation  and  flow 
among  software  modules  is  somewhat 


FACT 


FILE 


TRU  System, 

Version  5.0 
Telco  Research  Corp. 

(a  NYNEX  company) 
1207  17th  Avc.  South 
Nashville.  TN  37212 
(615)329^31 

Price:  r050t/. 
S4.900;  TOSCA  II:  $9,800;  Extended 
7i05C/4;  $12,500;  recording  software  alone: 
$6.(X)0, 

Requires:  Dependent  on  system  configura- 
tion. 

In  Short:  Can  support  one  or  mwe  PBXs,  in- 
cluding remote  PBXs.  Lets  you  mix  call  rec- 
ords fn>m  difTerent  types  of  PBXs.  Stores 
call  rcewds  in  compressed  binary  form  to 
save  disk  space  and  reduce  transfer  time 
when  gathering  files  from  renxitc  TRU  Sys- 
tern  programs.  Cq)y  protected. 
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Compaq  presents 
high-performance  computing 
for  everyone. 


Getcfftoa 
fest  start 


Introducing  the 
COMPAQ  DESKPRO  386s. 

New  technology  delivers  affordable  80386 
performance  for  anyone  considering 
80286  PC's. 


Now,  breakthrough  technology  from  Q>mpaq  brings  the 
power  and  potential  of  80386-based  personal  computing 
to  millions  of  business  PC  users. 

Introducing  the  COMPAQ  DESKPRO  386  S.  It's  the 
first  personal  computer  powered  by  the  revolutionary 
new  Intel*  386SX*  microprocessor.  It's  also  the  first 
designed  specifically  as  an  affordable,  high-performance 
alternative  to  8028^based  PC's. 

The  COMPAQ  DESKPRO  386  S will  run  the  software 
you  have  today— such  as  MS-DOS*and  Microsoft’Oper- 
ating  System/2  from  Compaq— up  to  60%  faster  than 
most  10-MHz  80286  PC's.  It  will  also  run  the  32-bit 
software  that  80286  PC's  won't  run  at  all.  Microsoft 
Windows/386,  for  example. 


You  can  tailor  the  COMPAQ  DESKPRO  386s  to  your 
exact  needs.  Choose  high-performance  storage  options 
such  as  20-,  40-,  or  110-Megabyte  Fixed  Disk  Drives. 
Tkpe  backup  options.  Even  diskette  drives  in  5 V4-inchand 
3'/2-mch  sizes. 

VGA  graphics  are  built  in.  So  is  one  megabyte  of  high- 
speed memory,  expandable  to  13  megabytes  without 
using  a single  expansion  slot.  You  can  alk)  add  a mouse, 
printers  and  more  without  using  additional  slots. 

All  these  features  and  more  are  packed  into  a sleek 
new  design  that  fits  places  the  competition  can't. 

So  get  into  the  PC  passing  lane,  and  head  for  all  the 
80386  power  and  performance  you  really  want,  with  the 
revolutionary  new  COMPAQ  DESKPRO  386s. 

t'l 


I 


Youcangonmi 


RAM  to  16i&e|^i|b^^^^^|id,  for 


qllf  applica- 
systems,  you 


I O^MMt  are  aim  available. 

as  a file  server  and  for  multiuser 
COMPAQ  DESKPRO  386/25  is  the  ulti- 
for  intense  PC  users  who  don't  have  a 
to  spar^nothing  less  will  do! 


- - - — • - — , , - ,»5^  ■•o-<r:r2fc 

With  the  addition  of  a 25-MHz  Intel  387*  or  Weitek™ 


Introducing  the  ' ' - 

COMPAQ  DESKPRO  386/25. 
The  most  poiverful  ' , 

PC  available. 


.K.. . 


It' 


Once  again,  Compaq  introduces  a PC  that  leaves  every 
other  in  the  dust.  Wth  its  new  Intel  25-MHz  386*  micropro- 
cessor and  exclusive  32-bit  COMPAQ  Flexible  Advanced 
Systems  Architecture,  the  new  COMPAQ  DESKPRO  386/K  ' 
runs  up  to  60%  faster  than  most  20-MHz  80386  PCs.  ■ 

FLEX  Architecture  uses  separate  memory 
peripheral busesoperatinginconcerttomaximizesysteni' I 
performance,  while  maintaining  compatibility  ,.with 
industry-standard  hardware  and  software.  The  25-MHz  ' 


When  Compaq 
pioneered  high- 
personal 
computing  and  introduced 
the  industry's  first  80386- 
based  PC's,  we  gave 
performance-hungry  busi- 
ness users,  engineers, 
analysts  and  software 
developers  the  tools  they 
needed  to  perform  intense 
applications  faster  and  better. 

Now,  with  the  new 
OOMR^  EffiSKPRO  386s  and 
COMPAQ  DESKPRO  386/25, 
we're  not  just  pushing 
80386  technology  forward; 
we're  widening  it.  So 
that  PC  users  at  every 
level  can  take  advantage 
of  the  industry's  highest 
performance— Compaq 
80386  performance. 

The  new  COMPAQ 
DESKPRO  386s  lets  anyone 
considering  80286  PC's 
head  straight  for  80386  per- 


formance. The 
original  COMPAQ 
DESKPRO  386  and 
COMPAQ  DESKPRO  386/20 
deliver  even  higher  per- 
formance for  more  de- 
manding applications. 
And  now,  at  the  top  of  our 
line  is  the  new  COMPAQ 
DESKPRO  386/25.  The 
most  powerful  personal 
computer  available. 

Tbgether,  they  create 
the  highest-performing  PC 
line  available.  In  each  one, 
our  exclusive  design  lets 
every  component  run  at 
optimum  speed.  This  pro- 
vides a substantial  per- 
formance edge,  while 
maintaining  compatibility 
and  cormectivity  with  your 
current  hardware  and 
software. 

Now,  you'll  run  your 
current  MS-DOS*  applica- 
tions at  top  speed.  Plus  new 
80386  software,  such  as 
Microsoft  Windows/386. 
With  MS*  OS/2,  UNIX*  or 
XENIX*  you'll  simultane- 
ously run  multiple  programs. 


instantly.  Ana,  witn  a 
COMPAQ  80386  PC,  you'll 
do  it  all  faster. 

Now,  with  legendary 
Compaq  performance  and 
quality  available  to  every- 
one, the  fast  track  is  wider 
than  ever.  So  accelerate.  Call 
1-800-231-0900,  Operator 
64.  In  Canada,  call  1-800- 
263-5868,  Operator  64. 
We'll  give  you  the  location 
of  your  nearest  Authorized 
COMPAQ  Computer  Dealer 
and  a free  brochure  for  any 
COMPAQ  80386-based 
computer. 

COMPAQ-  and  COMPAQ  DESKPRO  3M-  are 
Irtdenarks  of  Compaq  Computer  Corporation. 
Microsoft?  MS-DOS?  XENIX*  and  MS*  are 
trademarks  of  Microsoft  Corporation.  MS*  OS/2 
and  MS*  Windows/SSfi  are  products  of  Microsoft 
Corporatkm.  Product  names  mentioned  herein 
may  be  trademarks  and/or  revered  trademarks 
of  their  respective  companies.  *Registered  US. 
Patent  and  Trademark  Office.  COMPAQ 
DESKPRO  S66/25  graphics  ©1988  Accent  Soft- 
ware, Inc.  ©1988  Compaq  Computer  Corpora- 
tion. All  rights  reserved. 

’Hereafter  referred  to  as  80886SX,  60386  and 
80387  respectively. 

tUsing  two  optional  COMPAQ  300-/600- 
Megab^e  Fixed  Disk  Drive  Expansion  Units. 


comPAa 


It  simply  works  better. 


Now  there's  room 
for  everyone 
on  the  fast  track. 


■ CALL  ACCOUNTING  SYSTEMS 


slow  and  clunky.  The  program  modules 
are  tied  together  with  MS-DOS  batch  files, 
which  reveal  their  presence  with  a not-so- 
subtle  “Echo  Off”  message.  The 
\MENUS  directory  alone  has  30  batch 
files.  While  these  thoroughly  bulletproof 
procedure  files  religiously  check  for  error 
codes,  they  give  TRV  System  an  unpol- 
ished look.  The  system  does  not  normally 
support  the  Esc  key  and  uses  F6  to  exit  the 
modules. 

PROCESSING  BY  THE  CLOCK  You 
must  be  at  the  main  menu  for  the  system  to 
execute  scheduled  processing,  and  the  sys- 
tem automatically  logs  you  out  after 
roughly  10  minutes  of  no  keyboard  activity 
so  that  you  won’t  accidentally  miss  a 
scheduled  event  in  another  screen. 

If  you  do  miss  a scheduled  event,  the 
next  time  the  system  comes  to  the  main 

■ TRU  System  is  a 
reliable  and  widely  used 
workhorse  in  the 
call  accounting  arena. 

menu  and  realizes  it  missed  the  start  time, 
it  immediately  begins  to  execute  that  task. 
If  the  job  is  one  of  those  10-hour  process- 
ing projects,  you’d  better  send  out  for 
some  food  and  drink.  Although  you  can 
safely  interrupt  the  scheduled  job  when  it 
returns  to  the  main  menu  between  tasks, 
you  may  still  have  to  wait  hours. 

Each  morning  you  receive  a summary 
report  of  the  nightly  scheduled  processing 
done,  as  well  as  a count  of  the  number  of 
records  processed — useful  in  diagnosing 
cases  in  which  your  switch  and/or  call  re- 
corder is  withholding  SMDRs. 

Password  protection  provides  a modi- 
cum of  security.  Each  valid  password  can 
permit  access  to  different  functions;  with- 
out a password,  you  are  able  to  do  little 
more  than  monitor  background  call-re- 
cording.  But  because  this  software  is  strict- 
ly MS-DOS-based  and  a skilled  PC  hacker 
could  wreak  havoc,  it’s  a good  idea  to  ded- 
icate a PC  to  the  system  and  run  it  in  a 


locked  room — away  from  hackers’  hands. 

TRU  System  supports  a Racal-Vadic 
1200PA  modem,  which  allows  the  Telco 
technical  support  staff  to  manipulate  your 
system  remotely. 

The  system  we  tested  lets  you  define 
four  organizational  levels  and  assign  easy- 
to-remember  four-letter  codes  for  each  di- 
vision. 

Telco  Research  offers  an  optional  Cli- 
ent Billing  package  for  professional  of- 
fices. A similar  product  is  Telco’s  Hospi- 
tality package  for  hotels  and  motels,  which 
allows  you  to  record  and  report  on  all 
phone  calls  in  real  time  (unlike  the  batch 
processing  mode  otherwise  used),  and  it 
can  print  bills  on  demand. 

Telco  Research  offers  good  technical 
support,  flexible  training  options,  and  a 
host  of  sophisticated  products  for  PCs, 
minis,  and  mainframes  to  help  you  lay  out 
the  least-cost  networks  for  both  voice  and 
data.  And  Telco  circuit  monitoring  can 
help  you  detect  inoperative  trunks — in  real 
time.  It’s  a reliable  and  widely  used  work- 
horse in  the  call  accounting  arena.  (Telco 
Research  publishes  a pamphlet  you  might 
want  to  read;  “46  Ways  to  Improve  Cor- 
porate Earnings  Through  the  Use  of  the 
TRU  System.’’) 

XIOXCORP. 

Large  Business  Series 

Panic!  That  was  our  reaction  when  we 
found  only  two  floppy  disks  in  the  carton 
containing  Xiox  Corp.’s  $8,400  Large 
Business  Series  software.  The  people  out 
in  Burlingame,  California,  know  a thing  or 
two  about  writing  tight  code,  but  do  they 
know  how  to  write  a good  call  accounting 
system?  The  answer  is  yes  if  you’re  pri- 
marily interested  in  call  management, 
maybe  if  you  primarily  want  call  costing. 

The  Large  Business  Series  is  written  in 
compiled  BASIC,  Version  2.0,  and  con- 
centrates more  on  functions  than  on  screen 
complexities.  It  does  not  use  V&H  tables 
for  costing  calls.  Instead,  costing  is  based 
on  a series  of  rules  and  rates  that  only  ap- 
proximate the  actual  tariffs.  Storing  a 
handful  of  rules  and  some  numbers  to  plug 
into  a formula  avoids  having  to  issue  and 
maintain  large  V&H  files,  which  on  other 
systems  can  exceed  1MB.  The  trade-off  is 
call  costing  accuracy. 


HELP  ON  F9  You  simply  create  a 
\XIOX  directory  on  your  C:  drive  and 
copy  the  files  to  it.  With  no  modifications 
required  in  CONHG.SYS  or  AUTOEX- 
EC.BAT, you  boot  the  software  by  typing 
SETUP.  Then  the  easy-to-use  menus  take 
over.  You  can  start  the  Large  Business  Se- 
ries from  a subprogram  or  a batch  file,  or 
by  directly  entering  the  main  menu. 

At  frrst  ^e  menus  seem  inconsistent, 
but  with  further  irivestigation  the  approach 
becomes  clear.  The  main  menu  uses  the 
function  keys  for  making  selections,  and 
striking  FI  always  shows  you  the  main 
menu.  F9  and  FIO  are  the  two  help  keys. 
Each  program  has  several  help  screens  that 
describe  the  next  step.  Pulldown  menus 
present  themselves  as  you  choose  com- 
mands. 

Call  records  are  stored  in  a compressed 
binary  format,  but  the  program  lacks  pass- 
word protection.  This  is  a cause  for  some 
concern  since  you  can  use  the  reorganiza- 
tion module  not  only  to  reorganize  calls 
and  charge  them  to  different  customers, 
but  also  to  delete  call  records  entirely. 

Usually  the  Large  Business  Series  rans 
on  a PC  connected  to  a Xiox  Call  Storage 
Buffer.  This  battery-backed  device,  which 
fits  between  the  PC’s  serial  port  and  the 
PBX,  holds  from  1,500  to  8,000  call  re- 
cords. The  number  of  records  it  holds  de- 


F A C T FILE 


Large  Business  Series, 
Model  500,  Version  3.1 
Xiox  Corp. 

577  Airport  Blvd.,  #700 
Burlingame.  CA  94010 
(415)375-8188. ext.  225 
List  Price:  $6,400  with- 
out account  codes; 
$8,400  with  account  codes. 

Requires:  256K  RAM;  IBM  PC-XT.  PC 
AT.  Compaq,  or  other  1(X)  percent  compati- 
ble; serial  port,  parallel  port,  and  printer; 
10MB  harddisk  drive,  one  floppy  diskdrive; 
DOS  2.1  or  later. 

In  Short:  A fa.st  system  that  lacks  V&H  cost- 
ing but  can  collect  from  rennite  systems.  Sup- 
ports midmonth  directory  changes,  and  re- 
pricing; features  organizational  dii^ory 
sorts  and  a year's  support  included  in  the 
price.  Not  copy  protected. 
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■ CALL  ACCOUNTING  SYSTEMS 


Usually  the  Large  Business  Series  software  runs  on  a PC  connected  to  a Xiox  Call  Storage  Buffer. 
This  battery-backed  device,  which  fits  between  the  PC’s  serial  port  and  the  PBX,  holds from  1,500 
to 8, 000  call  records,  depending  on  the  size  of  the  bi^er,  the  type  (ff PBX,  the  number  of  calls,  and 
the  use  of  account  codes.  When  you  run  the  software,  it  retrieves  the  call  records from  the  call 
recorder  and  processes  them. 

While  the  Large  Business  Series  runs  on  any  IBM  PC-XT,  PC  AT,  or  MS-DOS-based 
compatible,  Xiox  recommends  certain  configurations  based  on  your  call  volume.  It  recommends 
an  IBM  PC  AT  or  equivalent  to  handle  up  to  100,000  calls  per  billing  period.  For  more  calls, 
you’ll  probably  want  a Compaq  Deskpro  386  with  a high-speed  printer.  An  XT  supports  up  to 
50,000  calls  per  month , System  requirements  include  DOS  2,1  or  later  and  at  least  256K  RAM. 


pends  on  (he  size  of  the  buffer,  the  type  of 
PBX,  the  number  of  calls,  and  the  use  of 
account  codes.  When  you  run  the  soft- 
ware, it  retrieves  the  call  records  from  the 
call  recorder  and  processes  them. 

CONSIDER  YOUR  CALL  VOLUME 

The  software  itself  is  available  in  versions 
with  capacities  from  100  to  6,000  exten- 
sions. Each  is  available  with  either  Feature 
Package  A,  which  does  not  support  ac- 
count or  authorization  codes,  or  Feature 
Package  B,  which  does  support  them; 
prices  range  from  $ 1 ,900  to  $ 16,000. 

Xiox  recommends  certain  configura- 
tions based  on  your  call  volume — an  IBM 
PC  AT  or  equivalent  if  you  have  up  to 
100,000  calls  per  billing  period.  If  you 
have  more  than  that,  you'll  probably  want 
a Compaq  Deskpro  386  with  a high-speed 
printer.  For  low- volume  users,  an  XT  sup- 
ports up  to  50,000  calls  per  month.  The 
only  requirement  for  the  system  is  EXDS 
2. 1 or  later  and  at  least  256K  RAM . 

The  Large  Business  Series  has  strong 
telephone-network-management  capabili- 
ties. You  can  display  and  arrange  call  data 
in  almost  any  way  you  like.  Plus  you  can 
easily  do  special  checks,  like  looking  for 
900-number  calls,  or  pnxluce  monthly  re- 
ports to  show  trends.  The  cost  reports  are 
inherently  not  as  accurate  as  those  pro- 
duced by  a system  using  V&H  tables,  but 
if  the  calling  patterns  of  your  organization 


stay  steady,  you  can  adjust  the  tables  to 
bring  the  results  into  line. 

There  are  over  100  standard  summary 
and  detail  report  formats,  and  you  can  easi- 
ly write  your  own  report  formats.  Al- 
though you  can  call  up  all  reports  for  a spe- 
cific date  range,  you  can  also  use  the 
preselect  feature  to  select  calls  based  on 
call  type,  exceptional  cost  or  length,  orga- 
nization codes,  area  codes,  access  codes, 
or  trunk  codes.  The  Large  Business  Series 
will  keep  your  selections  in  effect  until  you 
cancel  them. 

The  system’s  organizational  sort  capa- 
bility is  a powerful  feature,  particularly 
valuable  when  printing  reports  of  up  to 
500,000  records.  The  software  assigns 
numbers  to  organizational  levels,  and  a 
separate  utility  handles  midmonth  reorga- 
nizations. Report  generation  involves  less 
overhead,  since  the  system  stores  organi- 
zation codes  with  the  call  records.  Organi- 
zations are  assigned  numbers,  but  their 
names  appear  printed  on  the  reports. 

ON-LINE  LOOKUPS  Printed  reports, 
both  standard  and  custom,  are  available  for 
execution  on  a specific  schedule.  Because 
the  system  usually  processes  calls  from  the 
call  buffer,  the  software  is  not  structured  to 
collect  calls  while  it  processes  reports. 

The  Large  Business  Series  also  sup- 
ports real-time  on-line  lookups  of  call  re- 
cords, a facility  which  lets  you  fmd  out 


how  your  phone  system  is  doing  before  it’s 
too  late  to  remedy  the  problem. 

The  software  can  handle  large  distribut- 
ed systems.  An  optional  remote-polling 
module  collects  information  from  multiple 
remote  sites.  If  the  sites  are  running  the 
Large  Business  Series  software,  you  can 
collect  the  already-processed  call  records. 
By  using  a single  structured  directory,  you 
can  include  the  calls  gathered  from  remote 
sites  into  the  local  call  files.  If  you  choose 
not  to  mix  the  call  records,  you  can  easily 
specify  separate  files  and  even  libraries 
(subdirectories)  of  files  for  the  reports.  A 
special  Data  Collection  Module  is  avail- 
able at  reduced  cost.  It’s  essentially  the 
Large  Business  Series  software  without 
the  reports  module. 

The  Large  Business  Series  supports 
Xiox  Remote  Access  (actually  Meridian 
Technology’s  Carbon  Copy  remote  opera- 
tion software),  which  is  available  at  no  ex- 
tra charge  with  the  series.  With  the  Small 
Business  Series  or  Retail  and  Billback  sys- 
tems, this  package  costs  an  additional 
$195.  With  Xiox  Remote  Access  in- 
stalled, Xiox’s  technical  support  staff  can 


■ If  you  need  Strong 
organizational  directoiy 
sorts,  fast  performance, 
and  easy-to-use  screens, 
the  Large  Business 
Series  could  be  for  you. 


remotely  manipulate  your  PC.  Standard 
software  support  from  Xiox  includes  ser- 
vice for  1 year. 

We  did  not  test  the  Client  and  Billback 
Series,  which  is  offered  in  five  models,  for 
from  100  to  2,0(X)  extensions.  It  is  also 
part  of  Feature  Packages  A and  B as  well 
as  in  a Basic  package.  Prices  range  from 
$875  to  $9,875.  While  these  packages  will 
not  support  as  many  extensions  as  the 
Large  Business  Series,  you  can  use  them 
in  a distributed  fashion  to  support  even  the 
largest  customers. 
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ZEOS  386  roWER.  NEW, 

FAST  AND  POWERFUL. 

THE  INDUSTRY'S  MOST 
UNBELIEVABLE  VALUE. 
BELIEVE  IT. 

STANDARD  FEATURES 
INaUDE: 

■ Genuine  32-l)it  Intel  80386, 6/16  MHz 
Keyboard  selectable. 

■ Zero-VVait  CACHE  using  64K  of  SRAM. 

■ 1 MB  of  32-bit  RAM  on  board.  %'Stem 
expandable  to  16  MB. 

■ 61  MB  Miniscribe  HanI  Drive  coupled 
with  Adaptec's  2372  ultra  hi^  spe^ 
controller;  1:1  interleave,  800  KB/sec 
transferrate! 

■ 1.2  .MB  I ligh  Capacity  Floppy  Drive. 

■ Disk  Caching  Software  for  Rirther 
enhancement  of  disk  performance. 

■ Deluxe  heavy-duty  tower  case  with  six 
half-high  drixe  openings. 

■ High-Res  12"  Non-glare  .Amber  Display, 
Tilt  & Swivel  base,  llercules  compatible 
.Adapter  supporting  np  to  1.32  columns. 

■ 101  Kcv  Enhanced  Kevboard,  Pleasant 
"Tactile/Click"Feel. 

■ Clock/C alendar  with  Battery  Backup. 
Serial  and  Parallel/Printer  Ports. 

■ 6-16  and  2-8  bit . Vl'-compatible  l/( ) 
slots.  287/387  .Malh  Coproces.sors 
optional. 

■ Fully  compatable  with  virtually  all 
.\T/.AT  and  '386  software. 


Our  complete  386  Tower.  With  a 
64  IVl  B hard  drive.  1 Megabyte  of  ZERO 
wait  memory  expandable  to  16  Mega- 
bytes. Monitor,  keyboard,  drives  and 
controllers,  all  of  the  highest  quality— 
everything  and  more  for  only  $2,995. 

How  can  it  be? 

Because  it’s  ZEOS,  that’s  how.  \<)ur  ZEOS  386  Tower 
comes  to  you  factory  direct,  fully  assembled,  burned-in  aird 
tested  in  our  own  laboratories.  Every  system  is  built  to  order. 
Custom  built  actually,  right  to  your  own  specifications.  And 
talk  about  perfiirmance,  compare  these  test  results  using  PC 
Labs  Benchmark  Series  Release  4: 


, ONLY 

$2995 


NOP 

80366 

Instruction 

Mix 

Floating 

Point 

Calculation 

Converrtionol 

Memory 

ZEOS  386/16  Tower 
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When  you  compare  speed,  com- 
A pare  quality  and  compare  value  you’ll 
^ find  your  ZEOS  386  Tinver  is  the 
ij  Benchmark!  We  have  many  other 
drives  and  options  hx).  They  include: 

■ EGA  color  upgrade  with  auto  switch 
amtroller.  Fully  tested.  Add  only  $49.5. 

■ 20  MHz  upgrade.  Add  $500. 

■ High  capacity  drives,  tape  back-ups  and  many  more  options. 
For  details  call  800-423-5891. 

Order  now  with  confidence.  Your  ZEOS  386  Tirwer 
comes  with  a Full  One  Year  Limited  Warranty  and  our  30  day 
Full  Refund  Satisfaction  Guarantee.  Call  now,  800-423-5891. 

CrRCLE  721  ON  READER  SERVICE  CARD 

ORDER  NOW  TOLL  FREE 
800-423-5891 

FAX  Orders  Dial:  612-633-2310 
In  Minnesota  Call:  612-633-4591 
MasteKard,  VISA  and  C.O.D. 

Also  se«  the  ZEOS  286  in  this  issue 

IS  uv  xubjrrt  Id  rhange  without  iiDlice.  Call  for comphKewiimniyileuul.- 


Shipping:  Add  $10.00  per  drive  (UPS  Ground) 

Add  $15.00  per  drive  (Federal  Express  Standard  Air) 
CA  Resident  Please  Add  6.5%  Sales  Tax. 


Dealer  Inquiry  Welcome! 

Full  Line  of  3'/2"  & S'/i"  Disk  Drives 


Order  Now! 


OUTSIDE  NY 

1-800-433-6224 

INSIDE  NY 

1-800-553-6224 


OPTIONAL  3Vi"  / S'A"  DISK  DRIVE 
SWITCH  ADAPTOR  IS  AVAILABLE  FOR 
THOSE  PS/2  HAS  TWO  3W  DISK 
DRIVES  INSTALLED.  THE  PRICE  FOR 
THIS  ADAPTOR  IS  $40.00. 


SEND  MONEY  ORDER  OR  CHECK  TO: 

KINSON  PRODUCTS  CORP. 

482-484  SUNRISE  HIGHWAY 

OydK  ROCKVILLE  CENTRE.  NY  11570 
ool  s p/0  Inquiry  please  call  (516)  763-0906 


IBM  PS/2  16  the  registered  Iradetirark  of  Imernaiional  Business  Machines  Corp. 
Terms;  15%  restocking  tee  on  non-defective  goods.  No  return  w 'o  RMA*.  No  refund 


shipping 


5V4"  External  Floppy  Drives  for 
IBM®  PS/2  Models 

One  Year  Warranty! 


Easy  Installation 

Require  No  Extra  Expansion 

Slot 

Works  With  All  IBM  PS/2 
Models 

Comes  With  Its  Own  Floppy 
Controller  Adaptor 
Unique  Dual  LED  Indicators 
For  Read/Write  Signal 


■ CALL  ACCOUNTING 


EDITOR’S 
MS  CHOICE 


• On-Site  Call  Accounting 
System,  OS-200  Standard 


The  litfortext  On-Site  Call  Account- 
ing System  offers  performance  ami 
quality for  any  type  of  office . It  ac- 
curately costs  calls  using  any  of  sev- 
eral costing  techniques,  iru:luding 
up  to  three  separate  V&H  tables.  It 
can  unload  the  call  collection  func- 
tionfrom  the  host  PC  without  dimin- 
ishing performance  and  can  collect 
call  records  reliably  even  when  the 
PC  is  turned  off.  But  the  best  feature 
of  all  is  the  company’s  track  record 
and  system  of  user  support.  Infor- 
text  obviously  listens  to  its  custom- 
ers' suggestions  and  has  refined  the 
product  to  the  state  of  the  art. 


CENTREX  OPTION  AVAILABLE  For 

organizations  that  use  Centrex,  the  Xiox 
Centrex  Adapter  allows  the  collection  of 
SMDRs  from  the  output  port  of  the  Cen- 
trex switch.  The  Xiox  system  processes 
this  input  to  give  you  information  about 
your  telecommunications  expenses  before 
the  bill  arrives  ar  the  end  of  the  month. 

The  Xiox  Centrex  Adapter  is  suitable 
for  many-line  Centrex  users.  Smaller  Cen- 
trex users  can  use  a Tip  and  Ring  Scanner 
to  collect  information.  This  device  moni- 
tors the  pair  of  wires  attached  to  each  tele- 
phone and  records  all  dialing  tones  and  cir- 
cuit pulses.  Devices  are  available  to  scan 
upwards  of  2.000  lines.  With  the  aid  of  a 
Tip  and  Ring  Scanner,  even  small  Centrex 
users  can  use  the  Xiox  software. 

If  you  need  strong  organizational  direc- 
tory sorts,  fast  performance,  and  easy-to- 
use  screens — and  if  you  can  live  without 
true  V&H  costing — the  Lxirge  Business 
Series  could  be  for  you.  The  pricing  strate- 
gy may  seem  a little  steep,  but  it  does  in- 
clude i year  of  Xiox  support.  US 


Frank  J.  Derfler,  Jr.,  is  workgroup  sys- 
tems editor  of  PC  Magazine.  Greg  Camp- 
bell is  an  information  systems  manager 
with  the  federal  government. 
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INTRODUCING  THE  $499  MX 
THAT’S  POWERED  BY  YOUR  PC 


Imagine  sending  and  receiving  your  feixes 
on-line,  rather  than  standing  in  line. 

You  can.  With  The  Complete  FAX. 

The  powerful  add-in  boards  that  turn  your 
MS-DOS  PC  into  a Group  IE  fex  machine.  Start- 
ing at  $499.  With  a two-year  warranty.  At  a 
fraction  of  the  cost  of  regular  fax  madiines. 

Now  you  can  send  messages  from  your 
desktop  to  your  destination  in  complete  privacy. 
Schedule  transmissions  to  take  advantage  of 
the  lowest  phone  rates.  Broadcast  faxes  to 
multiple  recipients.  Automatically  dial  up  the 
receiving  fax  and  keep  on 
dialing  if  it’s  busy. 

And  because  it’s  all  done  in 
the  background,  you  have  all  the 
power  of  your  PC  to  boot. 

All  you  need  is  an  IBM  PC  or 
compatible  with  a hard  disk  and 
graphics  board.  And  a willing- 
ness to  face  the  fax.  For  more 
information  and  the  dealer 
nearest  you,  call 

-5558. 


Maximize 
the  ou^ut 


It’s  never  been  simpler  to  create 
extraordinary-looking  documents.  Thanks 
to  MultiMate*  and  Hewlett-Packard^ 

If  you  purchase  MultiMate  Advantage  IP 
before  August  31, 1988,  we’ll  give  you  a free 
MultiMate  Advantage  II  LaserJet  Printer  Kit. 

It’s  a $200  value  that  makes  any 
document  look  absolutely  priceless.  You 
see,  the  kit  helps  you  get  more  out  of  your 
LaserJet*-!-,  LaserJet  500  or  LaserJet 
Series  II  printer  than  you  ever  thought  pos- 
sible. In  fact,  you  might  even  say  it  lets  you 


take  advantage  of  its  full  capabilities. 

Just  look  at  all  you  get: 

Sixteen  popular  business  soft  fonts  in 
sizes  from  8 point  to  24  point.  So  you  can 
make  subtle  points  or  bold  ones. 

An  Applications  Booklet  that  helps  you 
make  the  appearance  of  your  documents 
just  as  brilliant  as  the  content.  You’ll  get  step- 
by-step  instructions  to  help  you  create  a 
range  of  page  designs  and  layouts. 

And  in  the  Ashton-Thte*  tradition,  we’ll 
still  be  there  to  lend  a helping  hand  long 


C 1988  .AshtonTate  Corporation.  .All  rights  resePi'ed. 


after  you  peel  the  shrinkwrap  off  the  package, 
Ashton-lhte  and  Hewlett-Packard  have 
joined  forces.  Anytime  you  have  questions 
about  MultiMate  Advantage  II  or  your 
Hewlett-Packard  LaserJet  printer,  just  call 
our  technical  support  hot  line. 

Ashton-Tkte  and  Hewlett-Packard  are 
standing  by  with  the  answers. 

Free  through  August  31, 1988. 

You  get  the  entire  kit  absolutely  free— 
including  all  the  fonts,  all  the  page  layouts, 
and  all  the  technical  assistance  you  need  for 


90  days.  Which  means  all  you  have  to  pay 
for  is  MultiMate  Advantage  II,  the  perfect 
complement  for  your  Hewlett-Packard 
LaserJet  printer. 

For  more  information,  or  the  dealer 
nearest  you,  call  1-800-437-4329,  ext.  262. 

MultiMate  Advantage  II  and  the  LaserJet 
Printer  Kit. 

When  you  have  both,  your  document 
won’t  be  the  only  thing  that  looks  smart. 

.A  ASHTON -TATE’ 


Ashton-Thle.  the  .■\shlon  Thle  logo  and  MultiMate  are  registered  trademarks  and  MultiMate  .•\dvantage  II  is  a trademark  of  Ashton  Thte  Corporation.  Oeneral  NtitUe:  Some  of  the 
product  names  ust*d  herein  have  been  used  for  identification  purposes  only  and  may  be  trademarks  of  their  respective  c«tmpantes. 
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ANNOUIKIMG  THi  "MO  SWEAT"  APPROACH 
TO  PROJCaMAMAGEMCHl 

Running  a project  can  be  like  running  a marathon. 
Unless  you  run  it  with  Time  Line  3.0.  Because  with 
Time  Line  3.0,  you’ll  win  even  the  biggest,  longest, 
most  grueling  project  management  races.  Without 
breaking  a sweat. 

Imagine.  Gather  your  list  of  tasks  and 
type  each  of  them  into  an  easy-to-use  Time 
Line  task  form.  Voila.  Time  Line  3.0’s  power- 
ful project  outline*  organizes  your  Gantt  for 
you,  listing  major  project  areas  as  headings 
and  detailed  tasks  underneath.  Now,  hit  a 
couple  of  keys  and  “collapse”  the  entire  outline 
so  only  your  major  headings  show.  That’s  the 
big  picture.  Hit  the  “+”  key  and  bingo.  The 
outline  expands  to  show  you  every  little  detail . 

Zoom  in,  out,  around,  and  through  even  massive 
projects  at  the  touch  of  a key.  Never  before  have 
project  managers  had  so  much  control,  so  fast. 

And  so  easy. 

But  how  about  power?  Can  Time  Line  handle  huge, 
multiple  projects?  No  sweat.  Interactive,  editable  on- 


view  of 
e)a 

detailed  view  of  individual  tasks.  Resource  leveling 
across  projects  insures  that  scheduling  “job-shop”  envi- 
ronments never  turns  into  “sweat-shop’  project  man- 
agement. And, 
completely  cus- 
tomizable output 
means  you  can 
easily  design 
and  print  special- 
ized reports. 


£45^,  fUXIBU,  POWERFUL  PCRFORMANCC 


• Unlimited  level  Outline  Structure 
integrated  throughout;  open  nr  close 
at  any  level. 

■ Interactive  PERT  shows  hierarchy 
(outline)  as  nested  boxes;  open  only 
what  you  need  to  see.  Toggle  between 
two  PERT  layouts  to  seethe  overall 
project  or  zoom  in  on  specifics. 

■ Customizable  Gantt  with  user- 
definable  screen  layouts.  Add 
columns  to  show  dates,  resources, 
durations,  costs,  etc.  Overiay  Gantt 
with  histograms  for  up  to  5 resources. 

■ Undo  or  Redo  up  to  9^  steps  for 
“what-if ' scenario  analysis. 

■ Multi-Project  Management  with  no 
linking  required.  Outline  organizes 
multi^e  projects  in  a single  schedule. 


■ Project  Journal  acts  as  outline- 
basM  scratch  pad  and  Notes  attaches 
reminders  directly  to  tasks  or 
resources. 

■ Baseline  tracking  produces  Actual  vs. 
Plan  Gantt.  Cost  tracking  records 
“actuals"  and  percent  complete. 

■ Supports  government  reporting 
requirements  <C/SSR).  Calculates 
earned  value  and  supports  WBS  and 
OBS  numbers. 

■ Virtual  Memory  supports  1000  tasks 
with  640K  RAM  (1600  tasks  with 
EMS  extended  memory). 

■ Custcmiizabie  report  generator  is  form 
driven  to  make  it  even  easier. 

■ Built-in  links  to  Artemis 
and  Tellaplan. 


Editor's  Choice 
'86  and  '87 

For  your  boss,  your  crew,  and  for 
yourself.  Time  Line  works  hard.  Works  fast. 

And  makes  your  work  look  great.  For  only  $595. 

48  OF  THE  FORTUNE  50, 

Nothing  sweats  the  details  like  Time  Line  3.0. 

Maybe  that’s  why  it’s  the  choice  of  48  of  the  Fortune 
50.  And  has  won  every  major  project  management 
award . . . it’s  #1,  year  aifter  yeart  And,  it’s  the  best 
seller.  Easy  to  use  and  packed  with  power;  Time  Line 
3.0  technology  is  so  advanced, 
there  are  patentyjending.  (3all 
(800)  888-0886  Ejct.  420P  for  a 
FREE  demo  disk  (a  $9.95  value) 
or  FREE  corporate  evaluation. 

Time  Line  3.0:  the  most 
iwerful  anti-perspirant 
or  project  managers. 


TIME 

LINE 


po’ 

for 


The  #i  Project  Manager 


SYMANTEC,  „ 

i4lS)lti*8  l9l9.  C J9H8 Symantec.  tQ20J  TorrtAt*..  CmpertiMa.  CA.  f40iB)£S3- 
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maurttfing  Vidfotat  Dtrumi.  set  the  standard  in  ouUiniHg  lecknolom.  f Time  Line  2.0,  rated  PC  Magaiine  BdiloriChoiet 
'87.  And  in  an  exhaHsliiecombaralit'eretHew  (see  chart  above).  Time  Line  3.0  received  InfoWorid^  highest  1988  retina 
hr  laptops  or  PCs  teithont  hard  disks  or  with  less  than  640K  o/ memory.  Training  and  consulting  services  avaitable.  eaS 
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POP-UP  HELP: 

INSTANT 

ANSWERS 

anmr  FINGERTIPS 


Need  help  fast?  Don’t  turn  to  the  documentation.  Try  a pop-up  help 
program  and  get  the  information  you  need  with  the  touch  of  a key. 


Like  a poorly  prepared,  over- 
priced meal,  most  software 
documentation  leaves  PC  users 
unsatiated  and  decidedly  unsatisfied. 
Let’s  face  it — many  of  the  commonly 
used  help  resources  are  ill-conceived, 
inadequate,  inaccessible,  or  unintelli- 
gible. Too  often  the  company  com- 
puter guru  or  the  expert  for  a particu- 
lar application  is  unavailable  when 
help  is  needed.  The  product’s  manual 
or  third-party  manuals  are  commonly 
shelved  somewhere  in  the  bookcase 
down  the  hall.  Keyboard  templates 
and  flipcard  booklets  that  sit  by  your 
computer  are  too  brief  to  answer 
more-complicated  queries.  Where 
can  the  novice,  the  experienced  user 
who  needs  a reminder,  and  those  at- 
tempting to  expand  their  proficiency 
turn  for  help  when  questions  start  to 
arise  and  confusion  sets  in? 

An  emerging  class  of  soft- 
ware— pop-up  help  utilities — makes 
help  available  when  you  need  it  with- 
out making  you  leave  your  desk,  the 


problem,  or  the  program.  You  can 
call  these  memory-resident  help  pro- 
grams to  the  screen  with  one  key- 
stroke. With  pop-up  help  utilities  you 
can  retrieve  the  information  you  need 
instantaneously,  so  you  can  get  back 
to  work  without  losing  your  train  of 
thought.  It’s  a superior  solution  in  a 
domain  of  technical  references  and  re- 
sources that  miss  the  mark  in  their  pri- 
mary function — user  support. 

RAM-resident  help  utilities  can  in- 
crease productivity  in  several  ways. 
Even  after  an  intensive  training  pro- 
gram. a newcomer  to  a particular  pro- 
gram will  find  that  a pop-up  help  utili- 
ty can  give  him  the  continued  support 
he  needs  to  feel  comfortable  with  a 
new  program.  Others,  such  as  those 
who  need  to  leam  a program  on  their 
own.  will  find  that  many  pop-up  help 
utilities  include  tutorials.  It’s  more  ef- 
fective to  leam  a program  by  using  it 
rather  than  by  reading  about  its  fea- 
tures. And  pop-up  help  utilities  will 
guide  you  through  the  exact  se- 
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quences  of  keystrokes  necessary  to  per- 
form a particular  operation. 

RAM-resident  help  programs  run  off  a 
central  engine,  or  compiler,  that  calls  one 
of  several  databases.  Once  a company  has 
developed  the  engine,  it’s  a simple  matter 
to  offer  additional  databases.  And  after 
you’ve  become  familiar  with  the  workings 
of  a particular  engine,  it’s  simple  to  use 
that  same  help  system  to  leam  another  ap- 
plication program. 

Newcomers  to  a particular  application 
aren’t  the  only  ones  who  can  benefit  from 
pop-up  help  programs.  Infrequent  users 
may  get  rusty  about  the  specifics  of  a par- 
ticular program  if  they  use  it  only  to  pro- 
duce a report  once  a month. 

Programmers  comprise  another  market 
for  pop-up  help  utilities,  which  allow  them 
to  find  the  proper  syntax  for  their  compiler 
without  digging  through  the  manual  or  oth- 
er books.  The  list  of  RAM-resident  help 
utilities  that  help  programmers  program 
includes  The  Norton  Guides,  from  Peter 
Norton  Computing,  which  has  databases 
for  assembler,  BASIC  (Turbo  Basic, 
(QuickBASIC  3.0,  and  BASICA),  C (Tur- 
bo C and  Microsoft  C),  and  Turbo  Pascal 
(see  First  Looks,  PC  Magazine.  December 
8,  1987,  page  56);  Copia  International’s 
Peabody  Guide  for  Turbo  Pascal  (see  First 
Looks,  PC  Magazine,  February  16,  1988, 
page  56)  and  Peabody  Guide  for  C:  The 
Resident  Expert  System,  from  Santa  Rita 
Software,  which  has  databases  for  Turbo 
C,  Lattice  C,  LetsC,  Microsoft  C,  Turbo 
Pascal,  Turbo  Prolog,  and  a Programmer’s 
Reference  Guide;  Flambeaux  Software’s 
TECHelpl,  which  contains  technical  infor- 
mation about  IBM  PC/XT/AT-compatible 
computers;  and  Second  City  Software’s 
Instant  Help  for  MS-DOS  Programmers 
andInstantHelp for  BASIC  Programmers. 

Programmers  may  also  want  to  incor- 
porate pop-up  help  screens  into  their  pro- 
grams. Help!!,  from  Goldata  Computer 
Services;  High  Screen,  from  Softway;  and 
Bay  Soft’s  Pop  Screen  make  it  easy  to  in- 
clude help  screens  in  the  applications  you 
write. 

Even  if  you’re  not  a programmer,  you 
can  still  integrate  customized  pop-up  help 
screens  into  applications — there  ate  sever- 
al engines  available  that  allow  you  to  cre- 
ate your  own  pop-up  help  screens  for  in- 
clusion into  any  program.  You  may  want 


to  use  such  a program  to  build  pop-up  help 
files  that  include  rate  charts,  reference  ta- 
bles, or  the  command  sequences  necessary 
to  accomplish  a company-specific  task. 
These  pop-up  help  engines  often  include 
an  editor  to  design  and  link  help  screens 
and  a RAM-resident  portion  that  is  called 
with  a user-defined  hotkey.  Products  that 
allow  you  to  create  your  own  pop-up  help 
screens  include  Flash  Up,  from  Software 
Bottling;  The  Pointer,  from  Stau  Enter- 
prises; Polaris  Rescue,  from  Polaris  Soft- 
ware (see  First  Looks,  PC  Magazine,  May 
12,  1987,  page  51);  Digital  Learning 


■ If  the  help  is 
unintelligible,  it  isn’t 
going  to  be  of  any 
benefit  to  anyone. 


Sytems’  KeyNotes',  and  On-Line  Help, 
from  Opt-Tech  Data  Processing.  (The 
compiler  for  The  Norton  Guides  lets  you 
create  your  own  databases,  but  you  cannot 
purchase  it  separately — you  must  buy  it 
with  one  of  the  language  databases.) 

At  this  time  we  will  be  looking  at 
RAM-resident  utilities  with  ready-made 
databases  for  DOS,  application  programs, 
and  writers.  Several  companies  have  a few 
entries  in  the  pop-up  help  market  that  use 
the  same  basic  engine.  The  QuickRef  se- 
ries includes  Lotus  1-2-3 , DOS.  and 
Microsoft  Word  help  programs;  Boston 
Documentation  offers  help  with  1-2-3  and 
DOS;  and  the  KeyNotes! Associated  Press 
Style  Book  and  the  KeyNotes  Writers 
Handbook  use  the  KeyNotes  engine, 
which  is  also  available  separately. 

Not  suptisingly,  there  are  more  pop-up 
help  programs  available  for  DOS  than  for 
any  other  program.  We  have  reviewed 
seven  of  them  here:  Boston  Doc  for  MS- 
DOS  Users,  from  Boston  Documentation 
Design;  Flambeaux  Software’s  DOS 
Help!;  DOS-Helper,  from  Aristo  Comput- 
ers Inc.;  DOS  QuickRef,  from  American 
Training  International.  DS  Help,  from  De- 
sign Software;  Help  Software’s  Help! Pop- 
Help;  and  the  DOS  database  for  The  Resi- 


dent Expert  System,  from  Santa  Rita 
Software. 

An  application  program  for  which  pop- 
up help  utilities  are  common  is  Lotus 
1-2-3.  We  have  reviewed  three:  Boston 
Doc  for  Lotus  1-2-3,  from  Boston  Docu- 
mentation Design;  American  Training  In- 
ternational’s 1-2-3  QuickRef;  and  Sherpa 
for  1-2-3,  fromComTrain. 

Also  reviewed  are  two  aids  for  writers 
from  Digital  Learning  Systems,  Key- 
Notes!  Associated  Press  Stylebook  and 
KeyNotes  Writer’s  Handbook;  American 
Training  International’s  Word  QuickRef 
for  Microsoft  Word;  and  Diamond  Tips 
V2,  a pop-up  help  utility  for  a grab  bag  of 
different  programs  (1-2-3,  Symphony, 
dBASE  III  Plus,  MultiMate  Advantage, 
WordPerfect,  DOS  3.3  and  DEBUG,  and 
ASCII,  hex,  and  units  conversion  tables) 
from  Diamond  Touch  Corp. 

Unavailable  at  review  time  were 
MicroreFs  pop-up  help  guides  based  on 
the  Polaris  Rescue  engine  and  Copia  Inter- 
national ’ s Peabody  Guide  for  DOS . As  the 
publishers  of  the  Quick  Reference  Guide 
Series  for  popular  application  programs  in 
book  form  and  keyboard  template  kit  se- 
ries, Microref  has  been  a PC  help  resource 
for  several  years  now.  Copia  Internation- 
al’s Peabody  Guides  (also  available  for  C 
and  Pascal)  allow  you  to  add  to  the  existing 
database — you  don’t  have  to  create  your 
own  database  to  have  a customized  help 
program  for  your  specific  uses. 

What  are  some  of  the  criteria  to  keep  in 
mind  when  you’re  selecting  a pop-up  help 
program?  It’s  important  that  the  pop-up 
help  program  isn’t  just  one  more  compli- 


OUR  REVIEWERS 

Christopher  Barr  is  the  manager  of 
PC  MagNet. 

Edward  Mendelson  is  a professor  of 
English  and  Comparative  Literature  at 
Columbia  University  and  is  a contribut- 
ing editor  of  PC  Magazine. 

Catherine  D.  .Miller  is  an  associate 
editor  of  PC  Magazine. 

Marianne  L.  Myers  is  an  accounting 
services  consultant  and  has  written  sev- 
eral articles  on  using  PCs  for  financial 
purposes. 


PC  MAGAZINE  ■ AUGUSTI988 
264 


cated  and  difficult  program  to  learn.  The 
user  interface  must  be  intuitive  and  easy  to 
use.  The  menu  structure  of  the  program 
should  be  consistent,  so  that  it’s  easy  to 
fmd  the  needed  information.  Both  the  lan- 
guage and  organization  of  the  material 
within  the  program  must  be  consistent,  so 
that  the  user  can  find  and  understand  the 
procedures  in  question.  The  material  must 
be  organized  within  the  menus  in  a logical 
manner,  so  that  finding  a particular  bit  of 
information  doesn’t  require  an  inordinate 
amount  of  guesswork.  And  each  item 
should  be  sufficiently  cross-referenced.  If 
the  help  is  unintelligible,  it  isn’t  going  to 
be  of  any  benefit  to  anyone.  And  finally, 
the  material  itself  must  be  accurate  and 
current:  outdated  and  erroneous  informa- 
tion can  be  much  more  damaging  than 
none  at  all. 

Other  considerations  include  the  mem- 
ory requirements  of  the  program,  whether 
it’s  compatible  with  the  other  RAM-resi- 
dent programs  you  use,  whether  you  can 
toggle  between  the  application  and  the  pro- 
gram, and  whether  the  program  has  printer 
support. 

Pop-up  help  utilities  put  help  on  your 
PC  screen  when  you  need  it.  You  can  ex- 
pect to  see  numerous  entries  in  this  rela- 
tively new  software  category  in  the  coming 
years. — Catherine  D,  Miller 
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Boston  Doc  for 
MS-DOS  Users 

You  may  need  a help  program  to  mn  this 
help  program.  Boston  Documentation  De- 
sign’s $34.95  disk-based  reference  guid? 
to  IX)S  forces  you  to  navigate  an  endur- 
ance course  of  interlocking  programs  and 
baffling  menus.  And  you  can’t  even  count 
on  reaching  safe  harbor  and  useful  infor- 
mation at  the  end  of  the  struggle. 

Nothing  is  simple  about  Boston  Doc  for 
MS-DOS  Users.  To  use  it  as  a pop-up,  you 
don’t  do  anything  as  obvious  as  loading  a 
help  program.  Instead,  you  first  load  a sep- 
arate program  called  Switch-It.  Swilch-ll 
installs  itself  in  memory  and  gives  you  a 


iPress  FI  for  HELP,  F2  for  ToCi  Esc  to  Exit 
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p TABLE  of  CONTENTS:  HAIN  Articles 

I Copy  A Disk 

k Compare  Disks 
I Use  A Hard  Disk  System 
[Compare  Disks 


After  copying  an  entire  floppy  with  DISKC^PV,  use  DISKCOHP  to  com- 
pare the  two  to  make  sure  tlic  copy  is  an  exact  duplicate.  This  is  a 
useful  precaution  since  errors  may  occur  during  copying. 


With  DOS  loaded  and  the  DOS  prompt  displayed: 

1.  Insert  the  DOS  disk  in  drive  A.  (Skip  this  step  if  you  have  DOS 
on  a hard-  disk. ) 


2.  Type: 

d-  ■<2®'  Prev  XREF  Print  -k 


Press  PgDn  for  Hore 


Finding  your  way  around  the  documentation  disk  that  comes  with  Boston  Doc  for  MS-DOS  Users 
can  be  a corfusing  process.  If  you  press  Enter  while  the  highlight  is  on  NEXT,  you’ll  jump  from 
DISKCOMP  to  a discussion  cf  hard  disks.  Notice  that  you  don't  see  the  syntax  of  DISKCOMP  on 
the  initial  help  screen  for  the  command. 


command  to  type  if  you  want  more  infor- 
mation. Just  don’t  try  to  use  that  command 
to  fmd  out  about  DOS.  It  merely  displays  a 
text  screen  that  invites  you  to  send  in  $49 
for  a fuller  version  of  Switch-lt  that  lets  you 
jump  between  application  programs. 

You  have  to  look  in  the  manual  to  learn 
that  you  must  press  Alt-1  for  help  with 
DOS.  When  you  press  Alt-1,  you  still 
don’t  get  help  with  DOS.  You  see  another 
screen  that  prompts  you  to  enter  the  name 
of  a Boston  Doc  file.  You  obediently  type 
‘ ‘ DOS  ” and  ate  furnished  a bright  opening 
screen.  Press  a key,  and  you  are  at  last  re- 
warded with  a table  of  contents. 

Now  the  fun  begins.  You  move  the 
cursor  down  to  the  subject  that  interests 
you  and  press  Enter.  A window  pops  open 
with  some  basic  information,  and  the 
words  STRUCTURED  READING  appear 
vertically  on  the  left  of  the  screen.  If  you 
want  mote  than  the  few  crambs  offered  in 
the  first  window,  you  move  the  cursor 
along  a series  of  prompts  with  names  like 
DETAILS,  NEXT,  PREV.  and  XREF. 
These  take  you  to  further  windows,  but  not 
necessarily  the  ones  you  expect. 


If  you  cursor  over  to  Xtef  (meaning 
“cross-references”),  keywords  start 
blinking  at  you  all  over  the  screen.  Boston 
Documentation  Design  claims  that  its 
DOS  help  file  includes  1 ,600  cross-refer- 
ences, and  they  all  seem  to  blink  at  once. 
You  move  an  arrow  up  and  down  the  edge 
of  the  window  to  choose  the  line  that  con- 
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FILE 


Boston  Doc  for 
MS-DOS  Users 
Boston  Documentation 
Design  Inc. 

125  Adams  St.  #301 
Newton. MA  02158 
(617)965-5300 
List  Price:  $.34.95 
Requires:  256K  RAM;  two  disk  drives, 

DOS  2.0  or  later. 

In  Short:  Pop-up  complexity  and  confusion, 
with  out-of-diate  information  about  DOS. 
Also  runs  as  a standalone.  Not  copy  pro- 
tected. 
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I^zzling  jwoducts 


□ 3’/2"  format  available  from  ua.  Specify 
when  ordering. 

SI  package  Includea  both  5V4''  and  SVi" 
diaka. 

B Vh"  format  available  from  manufacturer 
by  requeat.  Call  ua  for  details. 

CP— copy-protected;  NCP— notcopy-protected. 

SOFTWARE 

We  only  carry  the  latest  versions  of  products. 
Version  numbers  in  our  ads  are  current  at  press 
time. 


Alpha  Software  ...  NCP 

□Keyworks  3.0  ('macros) $59. 

□AdWnced  Ke>^rks  1.0 175. 

□ALPHA/three  1.1  (d83ft/ecompar/bte). . . 219. 

American  Small  Business  Computers 

□Design  CAD  3.0  fWCP) 159. 

□Design  CAD  3D  1.1  CA/CP) 159. 

Application  Techniques  ...  NCP 

@PizazzPlus 75. 

Ashton-lbte  ...  NCP 

□dBASE  III  Plus  1.1 call 

(slMultiMate  Advantage  li  1.0  299. 

□Master  Graphics  Pack 299. 

Best  Programs  ...  NCP 
□Label  Master  3. 1 (mailing  label  program) . . 29. 

Bible  Research  ...  NCP 
□THEWORD4.0fspeo/y/CJVorA//\/)  ....  159. 
Bloc  Development  ...  NCP 

□FormTool  2.01 59. 

Borland  international  ...  NCP 

□Turbo  BASIC  1.1 67, 

□Turbo  C 1.5 67. 

□Turbo  Pascal  4.0 67, 

□Superkey  1.1 67. 

□Reflex  1.1 99. 

□Eureka  1.0 109. 

SSidekick  Plus  1.0 129. 

aOuattro  1 .0  w/SQ2!Plus  1.0 159. 

aParadox  2.0  (easy-to-use  database) call 

Broderfound  ...  CP 

□Print  Shop 35. 

□Print  Shop  Companion  (tools  for  Print  Shop)  33. 
□Memory  Mate  3.01  (NCP) 45, 

Chipsoft  ...  NCP 

BTaWy  Ho  ^ .0^  (financial  calculator) 32, 

Computer  Associates  ...  NCP 

BSuperCa!c4  1.1  299. 

Crosstalk  Communications  ...  NCP 

□Crosstalk  XVI  3.61 95, 

□Crosstalk  MK.4  1.0 129. 

Dac  Software  ...  NCP 

□Dac-Easy  Payroll  3.0 59, 

□Dac-Easy  Light  1.0 45. 

□Dac-Easy  Accounting  3.0 59, 

□Dac-Easy  Bonus  Pak  3.0 115. 

Digital  Research  ...  NCP 

□Gem  Draw  Plus  2.01 189, 

□Gem  Desktop  Publisher  1.1 259. 


PC  Connection 
Software  Special 

through  August  31 , 1988 

North  Edge  Software  ...  NCP 
□Timesllpsill  3.3 

Rated  9.3  by  InfoWorld.  Timeslips  III  is  a 
memory-resident  time  and  billing  system  for 
lawyers,  accountants,  consultants  and  other 
professionals.  A built-in  "stop-watch”  times 
any  phone  call  or  activity  as  you  work.  Then 
automatically  calculates  the  fee  and  updates 
your  client  file. 

• Use  the  2,000  character  description  field 
for  narrative  bills 

• Procedural  macros  automate  report  and 
billing  functions 

• The  Custom  Report  Generator  exports 
data  to  any  program  that  accepts  ASCII 
files  like  Lotus  1-2-3  and  dBASE 

For  XT.  AT.  PS/2,  and  compatibles 
(requires  512k,  1 floppy  & 1 hard  drive; 


31/2"  available) $119. 


Executive  Systems  ...  NCP 

□XTREE  Pro  1 .0 69. 

5th  Generation  ...  NCP 

aFastback  Plus  1.01 99. 

Funk  Software  ...  NCP 

□Sideways  3.21 42. 

alnwordl.O 59. 

aWorksheetUtlities  1.0 59. 

Generic  Software  ...  NCP 

aGeneric  CADD  Level  3 109. 

□Dot  Plot 35. 

□Basic  Home  Design 35. 

□Drafting  Enhancements 35. 

Harvard  Associates  ...  NCP 

PC  LOGO  2.0 89. 

Hayes  ...  NCP 

□Smartcom  II  3.0 89. 

Hilgraeve  Software  ...  NCP 

□HyperACCESS  3.2 89. 

Individual  Software  ...  NCP 

a Directory  Assistance  1.0 33. 

□Professor  DOS  I'w/fhSmarfgu/de) 33. 

Intuit  ...  NCP 

□Quicken  2.0 35. 

Javelin  Software  ...  NCP 

□Javelin  Plus  2.01 159. 

Lifetree  ...  NCP 

aTotal  Word  1.0  259. 

Lotus  ...  NCP 

□1-2-32.01  Cnownofcopy-protec/ed) call 

□Symphony call 

a Metro call 

MacroPac  International  ...  NCP 

101  Macros  for: 

1-2-3  dBASE  III  Plus  WordPerfect 
Excel each  42. 


MECA  ...  CP 

□Managing  Your  Money  4.0 $125. 

Meridian  Technology  ...  NCP 

□CarbonCopy  Plus  5.0 119. 

Microlytics  ...  NCP 

DGoier  1 .0  (text  retrieval  system) 45. 

□Wordfinder  4.0  (electronic  thesaurus) 35. 

MicroPro  ...  NCP 

□WordStar  Professional  Release  5 259. 

□WordStar  2000  Plus  Rel.  3 (Personal  Ed.)  259. 

MicrorIm  ...  NCP 

BR:BASE  for  DOS  (version  2.1) 449. 

R.BASE  tor  OSI2(3W  disks  only) 599. 

Microsoft  ...  NCP 

□Learning  DOS  (for  any  DOS  vers/dn) 35. 

□Windows  2.03 69, 

aWorksl.0 119. 

aWindows386 129. 

Bookshelf  1.0  w/Amdek  Laser  Drive  ....  799. 

BWord4.0 209. 

®Eyxie\2.0  (requires  80286/80386  CPU)  ..  319. 

LANGUAGES 

□Quick  BASIC  4.0 69. 

□QuickC  1.01 69. 

BMacro  Assembler  5.0 99. 

HC  Compiler  5.1  299. 

MIgent  ...  NCP 

aAbility  Plus  1.0 149. 

Monogram  ...  NCP 

□Dollars& Sense  3.1 105. 

Nantuctot  Software  ...  NCP 

aClipper  (Summer  '87.  dB3  Plus  compiler)  399, 

New  England  Software  ...  NCP 

aGraph-in-the-Box  Release  2 75. 

Nolo  Press  ...  NCP 

HWillMakerS.O 35. 

North  Edge  Software  ...  NCP 

□Timeslips  111  3.3 special 

Owl  International  ...  NCP 

□Guide  2.0 143. 

Paperback  Software  ...  NCP 

□VP-Planner  Plus  2.0 95. 

□VP-lnfo1.4 65. 

□VP-Expert  1.2  (expert  sysfem) 65. 

Paul  Mace  ...  NCP 

□H/Test-H/Format  2.0  (hard-disk  tools) 49. 

□Mace  Utilities  4. 1 (DOS  utilities) 59. 

Personal  Computer  Support  Group 

BLucid  3-D  1.22  89. 

Personics  ...  NCP 

HlSmartNotes2.0 49. 

BSeeMOREI.O 49. 

0@BASE  1.1 119. 

Peter  Norton  ...  NCP 

aNorton  Utilities  4.0 55. 

aNorton  Guides  (C,  Assembler.  Basic) . each  55. 
aAdvanced  Utilities  1.0 85- 

Quarterdeck  ...  NCP 

□DESQView2.01  (operating  environment) . . 79. 
□Expanded  Memory  Manager  4.1 39. 

Revolution  Softvrare  ...  NCP 

aCruise  Control  3.02 39. 
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ALLITiMSSUBJECTlDAWLABIUTY  PFWCES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


at  coooood  trices. 


Simon  & Schuster  ...  NCP 

□Typing  Tutor  IV $33, 

□New  World  Writer  I1 1.0 89. 

Softlogic  Solutions  ...  NCP 

□Software  Carousel  2.02 49. 

□Disk  Optimizer  4.0 45. 

Software  Publishing  ...  NCP 

□PFS:FifSt  Publisher  2.0 79. 

(SPFSiFirst  Choice  2.0 89. 

® Professional  Write  2.0 119. 

®PFS;Protessional  File  1.01 149. 

SHarvard  Graphics  2.1  299. 

SHarvard  Graphics  Accessories  also 

available call 

®Harvard  Total  Project  Manager  II 379. 

Symantec/lUmer  Hall  ...  NCP 

BSQZIPIusI.01 59- 

H4Word2.0 59. 

aO  & A Write  1 .01 119. 

aGrandview  1.0 175. 

□Q  & A 3.0  (database,  word  processor) . . . 209. 

□Breakthrough  Timeline  3.0  349. 

TOPS  ...  NCP 

Flashcard  (AppleTalk  network  card:  1 yr. 

warranty) 169, 

NetPrinl  1.08  ^share  printers) 119. 

TOPS  2.0 119. 

IVavellng  Software  ...  NCP 

aLAP-LINK  Plus  1.0 85. 

aDesklink 99. 

True  BASIC,  Inc.  ...  NCP 
□True  BASIC  2.01  (now  includes  Runtime) . . 57. 

Vbricomp  ...  NCP 

BSoftBytes2.0 35. 

aSoftBytes  386  2.53  49. 

WordPerfect  Corp.  ...  NCP 

aWordPerfect  Library  2,0 69. 

□WordPerfect  5.0 255. 

®DataPerfect2.0 299. 

WordTech  Systems  ...  NCP 

□dBXL1.2 119. 

Xerox  ...  NCP 

BVentura  Publisher  1.1  549. 

EDUCATIONAL 

Barron’s  ...  CP 

Computer  SAT 35. 

Stone  & Assoc.  ...  NCP  (reqs.  graph,  brd.) 
MyLetters,Numbers.Wordsfages2to6). , 27. 

Kids  Stuff  fages  2 to  6) 27. 

Ihje  BASIC.  Inc.  ...  NCP 

BTrigonometry 32. 

BAIgebra 32. 


PC  Connection 
Hardware  Special 

through  August  31 . 1988 

IOMEGA  ...  1 year 
Bernoulli  Box  II 

The  Bernoulli  Box  from  IOMEGA  has  long 
been  a favorite  solution  for  your  mass 
storage  needs.  Because  it  uses  removable 
data  cartridges,  storage  is  unlimited,  and 
your  valuable  data  can  be  locked  up  for 
better  security.  With  the  Bernoulli  Box  II, 
IOMEGA'S  newest  product  using  S’A" 
cartridges,  you  have  the  choice  of  mounting 
internally  or  externally.  We  are  an  authorized 
IOMEGA  service  center. 

• Interface  Cards  available  for  all  system 
configuratiorts.  including  PS/2. 

Internal  20  Meg  (req.  interface) $779. 

External  20  Meg  (req.  interface) ....  1059. 
External  40  Meg  (req.  interface) ....  1679. 
INTERFACES 

PC2  (PC.  XT.  AT) 169. 

PC2B  (bootable  card) 229. 

PC3B  (non-networking) 169. 

PC4  (PS/2  MicroChannel) 299. 


□Chuck  Yeager’s  Flight  Simulator 32. 

Infocom  ...  NCP 

Hitchhiker’s  Guide 12. 

Zork  Trilogy 33. 

Microprose  ...  CP 

□F-15  Strike  Eagle  (requires  CGA) 22. 

□Gunship  frequ/res  CGA  or  EGA) 32. 

Microsoft  ...  CP 

□Flight  Simulator  3.0  (reqs.  graphics  brd.) . . 35. 

Mindscape  ...  CP 

□Balarx»  of  Power  (reqs.  graphics  brd.)  ...  30. 

Parlor  Software  ...  CP 

DBhdgePahor  (best  Bridge  simulation) ....  49. 

Sierra  On*Une  ...  CP 

®Leisure  Suit  Larry  (requires  CGA  or  EGA) . . 25. 
BSpace  Quest  II  (requires  CGA  or  EGA) ....  33. 
BKing’s  Quest  III  frequ/res  CGA  or  EGA). ...  33. 
SPolice  Quest  (requ/res  CGA  or  EGA) 33. 

Sphere,  Inc.  ...  NCP 

BTetris  (addicting  mind  teaser) 24. 

is}Faicon(F-16simulation.  reqs.  graphics  brd.)32. 

Sublogic  ...  NCP 

□Jet  2. 1 (requires  EGA  or  CGA) 33. 

XOR  ...  NCP 

□NFL  Challenge 69. 


RECREATIONAL 

Accolade  ...  CP  (reqs.  graphcs  brd.) 


BHardbaW  (baseball simulation) 11. 

BJesXdhve  (driving  simulation) 24. 

Electronic  Arts  ...  CP  (reqs.  graphics  brd.) 
Chessmaster  2000  32, 


1-800/243-8088 


PC  Connection 

6 Mill  Street 
Marlow.  NH  03456 
603/446-3383  FAX  603/446-7791 


510M 


HARDWARE 

Manufacturer's  standard  limited  warranty  period 
for  items  shown  is  listed  after  each  company 
name.  Some  products  in  their  line  may  have 
different  warranty  periods. 

AST  Research  ...  2 years 


I/O  Mini  2 C/S/P $89. 

SixPakRus  64k  C/S/P 

(rxw  upgrades  to  576k) call 


SixPakPremium  256k  C/S/P 

(upgrades  to  1 Meg  or  2 Meg  w/Piggyback) . call 

Advantage  Premium  512k  S/P 

(upgrades  fo  1 Meg  or  2 Meg  w/Piggyback) . call 


Advantage  2 512k /for  PS^) call 

RAMMoe!  286  512k  (upgrades  fo  2 Mea)  call 
Hot  Shot  286  (10  MHz) 399. 

Amdek  ...  1 year 

A10A(amb&rnonochromemonitor) 159. 

LaserDhve-l  (CD-ROM  CkwiQOdaywrty.)  629. 
Compucable  ...  2 years 

2- Po^ion  switch  box 29. 

3- Position  sv^ch  box 39. 


Cuesta  ...  1 year 

Datasaver  400  ^tt  (standby  pov^  unit)  459. 

Curtis  ...  lifetime 

ACCESSORIES 


Disk  Holder  DB-1  (hoWs  SOS’A"  disks) 8. 

Printer  Stand  PS- 1 18. 

Universal  System  Stand  SS-3 25. 

DS-1  Switch  Box  (controte  2 prefers) 33. 

CABLES 

Smartmodem-to-PC  Cable  (9  fee() 17. 

Printer-to-IBMcable(9/i9ef) 17. 

SURGE  SUPPRESSORS 

Safestrip  SP-3  (6  outlets;  1 year  wrty.) 21 . 

Diamond  SP-1  (6  ouftefs) 32. 

Ruby  (6  ou0ets:EMI/RFI  filtered:  6 ft  cord). . . 59. 
Ruby-Plus  (w/FAX  & modem  protecfibn) ....  69. 

DCA  ...  1 year 

Irma  2 (3270  emutetfon  board) 729. 

Epson  ...  1 year 

Ws  are  an  authorized  Epson  Service  Center. 

FX-850  (80  col.,  264  cps.  9 pin) call 

FX-1050(f36co/..264cps,9pih) call 

L0500(k?co/.,  780cps,  24pfo) call 

LO850  printer  (80 CO/,.  264  cps.  24  pin). ...  call 
LO-1050  printer  (136  col.,  264  cps.  24  pin). . call 
LO-2500  phnter(736  co/..  324  cps.  24  pin)  . , call 

LX-800  printer  (Woo/.,  1d0cps.9pin) call 

Phnter-to-IBM  cable  (6  feet) 15. 

Everex  ...  1 year 

1200  Baud  Internal  Modem 79. 

2400  Baud  Internal  Modem 149. 

5th  Generation  ...  6 months 

Logical  Connection  256k 499. 

Logical  Connection  512k 579. 

Hayes  ...  2 years 

Smartmodem  1200  299. 

Smartmodem  1200B  (with  Smartcom  //)...  299. 
Smartmodem  1200B  (no  so/fv\are) 265. 


For  IBM  Personal  Computers  exclusively. 


•DEFECTIVE  SOFTWWie  REPUTED  IMMEDIATELY  DEFECTIVE  HARDWARE  REPLACED  OR  REPAIRED  AT  OUR  DISCRETION 


CaU  800-243-8088. 


Smartmodeni  2400  $449. 

Smartmodem  2400Bfw4ftSmartcom . 449. 

Hercules  ...  2 years 

Graphics  Card  Plus 189. 

Network  Card  Plus  (with  TOPS  DOS) 349. 

Intel  ...  5 years 

2400B  Modem  2 Cmlemal  modem  for  PS/2 

Models  50/6080) 279. 

Inboard  386/PC  w/1  Meg 989. 

Inboard  386/AT  ®k  (req.  retaliation  kit).  . . . 969. 
InboardlnstallationKitfspecifycompuler). . 139. 

Aboveboard  286  512k 389. 

Aboveboard  PS/286  512k  S/P 419. 

AtxneBoa!d2  0k  (for  MicroChannel) 279. 

8087  (for  IBM-PC& XT) 114. 

8087-2  (for  PS/2  Models  25  & 30) 159. 

80287  (for  ATS  X7286; 195. 

80287-8  (lor  8 MHz  80286  machines) 249. 

80287-tO  (for  PS/2  Models  50  & 60 319. 

80387  (lor  16  MHz  PS/2  Model 80) 499. 

80387-20  0or  20  MHz  PS/2  Model  80) 749. 

Kensingtm  Mlcrawaie  ...  1 year 

Masterpiece 94. 

Masterpiece  Plus 109. 

keytronic  ...  3years 

101  Keyboard  (enhanced  la/out) 99. 

Kraft  ...  1 year 

Three-button  Joystick 33. 

KYE  International  ...  lyear 

Genius  Mouse  Model  GM-6  Plus 59. 

Microsoft  ...  IlfeUme 

spean  bus  or  serial  version 

Mouse  with  Paintbrush 109. 

Mouse  with  Easy  CAD 125. 

Mouse  with  Windows  and  Paintbrush 145. 

Migent  ...  1 year 

Pocket  Modem  (1200  baud,  net  softtare;  119. 

MSC  Technokigles  ...  lifetinie 
SPECIFY  BUS  OR  SERIAL  VERSION 

PC  Mouse  w/PC  Paint* 89. 

PC  Mouse  w/Autosketch 105. 

NEC  ...  2 years 

MultisyncllfS00x  560max.resofo(ibnJ  ....  call 

NSIL^ic  ...  3 years 

Epic  480  (extended  EGAJ 149. 

Smart  EGA  Plus  (supports  800x600  res.)  . . 179. 
Orchid  Technologies  ...  2 years 

Tiny  Turbo  286 289. 

Designer  VGA 349. 

PC  Cooling  Systems  ...  lyear 
REPLACEMENT  POWER  SUPPLIES 

Turbo  Cool  150  (run  25°  - 40°  cooteO 129. 

Turbo  Cool  200  (run  30°  ■ 45°  coo/eO 169 

Silencer  200  (6^  noise  reduclionj 149. 

Practical  Peripherals  ...  S years 
Microbuffer  Inline  (par  pnhtbu/fefw/32fo  129. 
1200  Baud  Internal  Modem  (w/PioComm) . . 69. 

1200  Baud  External  Modem 109. 

2400  Baud  Internal  Modem 159. 

2400  Baud  External  Modem 189. 

Princeton  Graphics  ...  1 year 

M/LX-12E  (amb&  monochrome  monitor).  . . 139. 


Ultrasync  (supports  CGA,  EGA,  VGA) ....  $549. 

Quadram  ...  2 years 

ProSync  fwitb  mouse) 259. 

Microlazer  II  Print  Buffer  64k 249. 

Toshiba  ...  1 year 

P321SLprinter(B0cof..2f6cps,  w/lracfor)  529. 
P351SX  printer  (136  co/umn,  216  cps)  ....  999. 
T1000  Laptop  (80C88,  6.4  tbs.,  5 hr  battery)  call 
T1200  Laptop  (80C86, 10  MHz,  20  Meg) ...  call 
T1200F  Laptop  (80C86, 10  MHz  2 floppies)  call 
T3100/20  Laptop  (80286, 8 MHz,  20  Meg) . . call 
T3200  Laptop  (80286, 12  MHz  40  Meg)  . . call 

TS100  (80386, 16  MHz,  40  Meg) call 

768k  Ram  Card  for  T1000 299. 

Video?  ...  2 years 

VEGA  Deluxe  (supports  640x480) 219. 

VEGA  VGA  (supports  fo/t  VGA  specs) 287. 

DRIVES 

IOMEGA  ...  lyear 

Bernoulli  II  Single  20  Meg  Internal  (S’A")  special 
Bernoulli  H Dual  20  Meg  External  (SVx")  special 

20  Meg  cartridge  (5'/<") 59. 

Bernoulli  Box  40  Meg  (8") 1679. 

20  Meg  cartridge  (8“) 82. 

PC2Card special 

PC2B  Card  (bootabfe  card  for  POXT/AT)  special 
PC4  Card  (for  PSr2  Mode/ 506080). . . . special 
Mountain  Computer  ...  1 year 
40  Meg  Internal  Tape  Drive  (X7  AT or  PS42).  379. 
40MegExternalTapeDrive(XTA7orPS<2)  479. 
40  Meg  External  Tape  Drive  w/Power 

Supply  (XT  AT  or  PS^) 569. 

Plus  Development  ...  1 year 

Hardcard  20  Meg  (49  ms) 569. 

Hardcard40Meg(39ms) 725. 

Seagate  ...  1 year 

FREE  PCTV^  Hard  Drive  Installation  fope  with  the 
purchase  of  20  Meg  Seagate  drive  for  the  IBM  PC 
(not  lor  AT),  Spedly  Beta  or  VHS. 

20  Meg  Internal  Hard  Drive  ST225  (w/controller 

and  cables,  65  ms) 299. 

30  Meg  Internal  Hard  Drive  ST238  (w/controller 

and  cables,  65  ms) 329. 

40  Meg  Internal  Hard  Drive  for  AT  (40  ms) . 439. 
40  Meg  Internal  Hard  Drive  tor  XT 

(w/controller  and  cables,  40  ms) 499. 

TEAC  ...  1 year 

PC,  XT  360k  Drive  p'/r'ba/f-beigbO 99. 

720k  Drive  (3'A”  hall-height,  specify  XT  or  AT)  99. 

Toshiba  ...  1 year 

MseOkDhvefSVr’ half-height) 99. 


1-800/243-8088 
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DISKS 

All  disks  have  a lifetime  warranty. 

5V4''  DS/DD  Disks  for  PC  & XT  (360k) 

F(j\iMD2D  (10  disks  per  bw) $12. 

Son^  (10  di^  per  box) 12. 

Maxell  MD2-Df/0d^pe/-i)ox; 13. 

Verbatim  DatalifeflOd^  per  £>oxj 13. 

5V4''  DS/HIgh  Density  Disks  for  AT  (1.2  Meg) 

F\j'i\M02HD  (10  disks  per  box) 22. 

Sore^  (10  disks  per  box) 23. 

Maxell  MD2-DD('70d^perPcix; 23. 

Verbatim  Datalife  per  Pew;) 22. 

3V2"  DS/DD  Diskettes  (720k) 

Sory  (10  disks  per  box) 18. 

Fui\  (10  disks  per  box) 19. 

Maxell  (70  disks  per  box) 20. 

3V2"  DS/Hlgh-Density  Diskettes  (1.44  Meg) 

Fu\{  (10  disks  per  box) 55. 

Maxell  (70  disks  per  box) 59. 

MISCELLANEOUS 

CompuServe 

CompuServe  Information  Service 24. 

Grolier’s  Online  Encyclopedia 32. 

Cables  ...  lifetime 

Smartmodem-to-ATcable(9feefj 15. 

Parallel  Printer  cable  (75  feet) 19. 

PC  Connection  Computer  Toolkit 22. 

OUR  POLICY 

• We  accept  VISA  and  MASTERCARD. 

• No  surcharge  added  for  credit  card  orders. 

• 'ibur  card  ts  not  charged  until  we  ship. 

• If  we  must  ship  a partial  order,  we  never  charge  fretght 
on  the  shtpment(s)  that  complete  the  order  (in  the  U.S.). 

e No  sales  tax. 

• AH  US.  shipments  insured;  no  addibonai  cfwge 

• APO/FPOordersshipped1stClass  Man,  charged  by 
weight. 

e Alow  1 week  for  personal  and  company  checks  to  clear. 

• CXDD  max.  $1000.  Cash.  cashier'schec^ormcxTey  order. 

• 120  day  tnted  warranty  on  afl  products.  ‘ 

• lb  ord%  call  us  anytime  Mond^  thru  Fnday9:00to 
9:00.  or  Saturday  9:00  S:30.  ^bu  can  caA  our  business 
offices  at  603/4463383  Monday  through  Friday  9:00  to 
5:30. 

SHIPPING 

Note:  Accounts  on  net  terms  pay  actual  shipping. 

Continentaf  US: 

• For  nxxiitors.  printers,  Bemoui  Boxes,  and  computers, 
pay  actual  charges.  Call  for  UPS  2nd-Day  & Nexl-Oay-Air. 

• For  al  other  Hems,  add  S3  per  order  to  cover  UPS 
Shipping,  For  such  terns,  we  automattcaly  use  UPS 
2nd-Day-Air  at  no  extra  charge  if  you  are  more  than  2 
days  from  us  by  UPS  grourxJ. 

Hawtii: 

• For  monitors,  printers.  Berrxxjlli  Boxes,  and  computers, 
actu^  UPS  Btoec^gewl  be  added.  For  aft  other 
items,  add  S3  per  order 

Alaska  and  outside  Continental  US: 

• Cat  603/4463383  for  inform^ion. 


For  IBM  Personal  Computers  exclusively. 
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PC  Pedestal. 


Wanna  get  high? 

(Or,  how  we  dig  our  roots.) 

Each  year  the  local  color  gathers  on  the  green  of 
memorable  Marlow,  NH  (pop.  554)  to  pay  their 
respects  to  our  furry  founder.  Wfe  wave  our  flags, 
doff  our  hats,  toot  our  own  horns,  and  gather  renewed 
strength  for  another  year  of  lofty  service.  For  it  was  he 
(or  was  it  she?)  who  had  the  voluminous  vision  and 
towering  talent  to  lead  Marlow  onto  the  cutting  edge  of 
micro  mail  order. 

Giving  u8  credit  where  credit  is  due. 

But,  if  the  truth  be  known,  it  is  our  customers  whom 
we  put  on  a predestal.  From  day  one, 
we  have  striven  valiantly,  to  follow 
our  ideals;  to  sell  only  the  latest 
versions  of  products,  not  to  advertise 
new  products  until  they  are  actually 
available,  not  to  charge  your  credit 
card  until  we  ship,  and  to  provide 
intelligent  insights  and  salubrious 
service  before  and  after  the  sale. 


So,  as  you  review  our  parade  of  programs  and  other 
paraphemiia,  you  can  rest  assured  that  when  you  buy 
from  PC  Connection  you  are  dealing  with  a company 
that's  wily  as  a fox,  quick  as  a bunny,  daffy  as  a duck, 
and,  of  course,  righteous  as  a raccoon. 

Statuesque  savings  and  a free  gift  to  boot. 

Remember  when  computers  were  going  to  make  paper 
obsolete?  Instead,  they  churn  out  unmanageable  quan- 
tities with  reckless  abandon.  That’s  why  you  need  an 
official  PC  Connection  Founder's  Statue  which  can  also 
do  yeoman  (or  is  it  Yo,  Woman!) 
service  as  a paperweight.  Tie  me 
kangaroo  down,  sport— it’s  free 
with  an  order  of  $500  or  more 
between  now  and  September  30. 

Just  call  1-800/243-8088  or 
1-603/446-3383,  M-F  9:00  to  9:00; 
Saturday  to  5:30.  If  you’re  planning 
to  visit  please  call  ahead. 


J 


Pnt  a Bttle  Butde  oo  yw  aantle  wkh  a PC  CoQoecfloo 
Foasder’a  Slatae,  feateiing  our  rcdoobtaMe  BaaooL 
Ofhr  Dol  avaiUtle  to  net  accDOOta.  One  per  cuatooKT. 


For  IBM  Personal  Computers  exclusively. 
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■ POP-UP  HELP 


Flambeaux  Software's  DOS  Help!  gives  you  a readable  screen  packed  with  information . With  one 
keystroke  you  can  cut  the  help  window  in  half  and  type  at  the  DOS  prompt  in  the  other  half 


tains  a blinking  keyword.  A smaller  win- 
dow now  opens  and  invites  you  to  choose 
the  keyword  that  you  thought  you  had  cho- 
sen already.  It  turns  out  that  the  program 
got  only  a vague  idea  of  what  you  wanted, 
and  you  now  have  to  use  the  Up  or  Down 
Arrow  keys  to  move  left  or  right  to  pick  the 
keyword  you  really  want.  (Are  you  fol- 
lowing this?)  When  you  finally  zero  in  on 
your  reference,  another  window  opens, 
and  the  words  Structured  Reading  are  re- 
placed by  Associative  Reading.  If  you're 
looking  for  the  syntax  for  VDISK,  it’s  bur- 
ied nine  screens  deep. 

If  you  panic  and  try  to  get  out  by  press- 
ing Esc,  the  program  asks  if  you  really 
want  to  exit.  Answer  yes,  and  you’re  still 
not  out.  You’re  merely  back  in  Switch-lt 
again,  and  you  have  to  press  Alt- 1 to  get 
back  to  where  you  started. 

You  can  simplify  matters  by  tunning 
the  program  from  the  DOS  command  line 
rather  than  as  a pop-up — but  only  if  you  ig- 
nore the  manual.  If  you  follow  the  printed 
instructions  that  tell  you  to  enter 
WBREAD  DOS — GO,  you  will  be  tossed 
back  into  DOS  with  a misspelled  error 
message  saying  that  the  program  can’t  find 
a database  file.  Just  leave  out  the — GO, 
and  you’ll  do  fine,  more  or  less. 

Boston  Doc's  DOS  help  file  is  dated 
June  1987,  almost  three  months  after  the 
release  of  DOS  3.3,  but  it  only  covers 
commands  included  in  MS-DOS  3.1. 
You’ll  have  to  look  elsewhere  for  XCOPY 
or  DRIVER.SYS  or  a half-dozen  other  re- 
cent commands. 

The  TSR  version  takes  up  only  20K 
when  you’re  not  actually  using  it,  but 
needs  lOOK  more  every  time  you  ask  for 
help. 

The  package  includes  a disk-based  tuto- 
rial that’s  even  more  confusing  than  the 
program  itself.  It  even  admits  that  you 
won’t  understand  it.  You  can  print  out 
items  from  the  help  file  if  you’d  rather  be 
confused  by  paper  than  by  the  screen. 

— ^Edward  Mendelson 

DOS  Help! 

If  you  have  a choice,  get  help  from  a 
source  with  looks  as  well  as  brains.  Flam- 
beaux Software’s  $34.95  DOS  Help! 
sports  a sleek,  elegant  screen  and  has  an 
endless  supply  of  lucid,  up-to-date  infor- 


mation about  DOS.  It  can  even  give  you 
instant  help  with  a IX)S  command  when 
you  need  it  most — ^while  you’re  typing  it. 
Do  you  keep  forgetting  the  syntax  of 
XCOPY?  When  you’re  ready  to  use  the 
command,  just  type  XCOPY  at  the  IXDS 
prompt,  hit  a hotkey,  and  watch  a screen 
pop  up  with  everything  that  you  need.  No 
menus  to  navigate,  no  advertising  to  push 
past — DOS  Help!  knows  that  you  typed 
XCOPY  and  jumps  directly  to  its  XCOPY 
screen.  Now  press  Esc,  and  you’re  back  in 
DOS  again,  ready  to  finish  typing  the  com- 
mand with  the  syntax  given  by  the  pro- 
gram. 

You  don’t  even  have  to  be  at  the  com- 
mand line  to  get  this  kind  of  help.  If  you’re 
editing  your  CONFIG.SYS  file  in  your 
word  processor  and  need  the  arcane  details 
of  the  DEV1CE=DRIVER.SYS  com- 
mand, just  press  the  hotkey  after  typing 
“device,”  and  DOS  Help!  tells  you  what 
you  need.  Cross-references  are  copious, 
clear,  and  instantaneously  available. 

If  you  don  ’ t want  to  run  DOS  Help!  as  a 
TSR,  you  can  simply  enter  HELP  XCOPY 
at  the  DOS  command  line  and  gel  the  same 
result.  Or  simply  ran  the  program  and 
browse  through  the  menus.  DOS  Help!  in- 


cludes quick  command  summaries  and 
glossaries  for  beginners,  plus  a lucid  intro- 
duction to  DOS.  You  don’t  even  have  to 
know  the  name  of  the  command  you’re 
looking  for,  because  the  program  gives 
you  hints  for  finding  the  right  one.  But  it 
also  reminds  advanced  users  of  syntax  dif- 
ferences among  DOS  versions  and  offers 
valuable  advice  about  incompatibilities 
and  dangers. 

Many  other  help  programs  look  like  on- 


F E 

/W.S //(*//»/.  Version  3.3 
Rambeaux  Software 

1 147  E.  Bniadwav,  #56 
Glendale,  CA  91205 
(818)500-0044 

List  Price:  $34.95 

Kcquires:  256K  RAM. 

DOS  2. 1 or  later, 
tc  and  elegant  DOS  help  in 
ogram.  Packed  with  easily 
dtion.  Pop-up  or  sland- 
mtected. 

In  Short:  Acx'ura 
u customizable  pr 
accessible  inform 
alone.  Not  copy  | 
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BREAKTHROUGH 

DISPLAY 


LIGHT 

WEIGHT 


40  MB 
HARD  DRIVE 
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imoDuaNG  zENrm  new 


BATTERY-POWERED  PORTABLES. 


ZENITH  INNOVATES  AGAIN-witti  o state  Of  the  art  fomilY  of 
battery-powered  portables  led  by  the  single  most  revolu- 
tionaiy  portable  ever  created.  TurtxtsPort  386!* 

TurtMsPort  386  is  breokthro^  inside  and  out.  Outside. 
Zenith's  exclusive  Page  Whffe"  display  virtually  duplicates 
printed  poge  clanty.  Its  sharp  black  images  ore  refreshed 
quickly  on  a fluorescent  bockllt  scram  nus  a luHy  detachable 
keyboard  (unheard  of  on  any  other  battery-powered  portable). 

Inside  the  compoct  TuibosPort  386.  the  breakthroughs 
continue  with  a powetful  80386  microprocessor  harnessed  to 
a fast  occess  40MB  hard  disk.  And  zero  wait  state  tech- 
nology for  up  to  50%  greater  speed  than  other  12MHz  systems. 

Next  comes  the  lightweight  SupersPort  286;*  the  htgliest 
performance  286  class  mochine  among  all  laptops... or 
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desktops.  With  a choice  of  fast  occess  20  or  40MB  hord  disk. 

Tne  third  member  of  the  pock  is  the  SupersPort”  with 
20MB  hard  disk  or  dual  floppy  systems  and  detochoble  battery 
pocks  for  optimum  nexlbilrty. 

All  three  mochkies  ride  on  Zenith's  intelligent  Pomr 
Management  SYStenf  for  maximum  battery  ie. 

Three  new  portables-fhree  more  reasons  why  Zenith 
is  the  battery-powered  leoder.  For  the  name  of  your  nearest 
Zenith  Data  Systems  Deoler.  caH:  1-800-842-9(X)0.  ext.  1. 


rgMiTH 


data 

systems 


THE  QUALITY  GOES  IN  BEFORE  THE  NAME  GOES  (3N* 


e tMO  ZmthOtrn 


■ POP-UP  HELP 


line  paraphrases  of  the  DOS  manual.  DOS 
Help!  builds  on  hard-won  experience  in 
the  real  world.  It  mutters  that  JOIN  is  al- 
most useless.  It  shouts  that  XCOPY  is 
much  faster  than  COPY.  It  explains  the 
difference  between  BACKUP  in  3.3  and 
earlier  versions.  It  filters  out  rarely  used 
details,  like  the  binary  switch  for  COPY, 
and  leaves  them  under  separate  but  acces- 
sible headings.  It  throws  in  information  on 
memory  usage  and  on  the  best  settings  for 
the  BUFFERS  command.  And  its  key- 
strokes are  the  most  intuitive  of  any  DOS 
help  program  available. 

You  can  remove  DOS  Help!  from 
memory  (it  uses  60K)  and  customize  its 
hotkeys  and  screen  display.  But  the  default 
setup  works  so  well  that  you  probably 
won’t  bother.  You  can  toggle  the  pop-up 
frame  from  full-screen  to  half-screen  size, 
and  then  bounce  it  from  the  head  of  the 
screen  to  the  foot.  This  helps  you  see  what 
you’re  doing,  but  it  makes  the  program’s 
fiill-screen  tables  of  contents  slightly  hard- 
er to  use. 

Don’t  be  put  off  by  the  opening  screen, 
which  looks  as  if  it  had  been  designed  dur- 
ing Comdex  under  the  influence  of  too 
much  Las  Vegas  neon.  Once  you  get  past 
it,  everything  else  looks  right.  The  infor- 
mation’s right,  too. 

— Edward  Mendelson 

DOS-Helper 

A session  with  Aristo  Computers’  DOS- 
Helper  feels  like  a nostalgic  visit  to  the 
Museum  of  Vintage  Programs.  Nothing’s 
wrong  with  the  data  you’ll  find  here.  And 
nothing’s  really  wrong  with  the  $35  pro- 
gram that  presents  that  data.  Like  a well- 
preserved  vintage  car,  it  gets  you  where 
you  want  to  go.  But  you  may  prefer  a car 
that  doesn’t  make  you  turn  a crank  to  start 
it.  And  you  may  prefer  a help  program  that 
doesn’t  make  you  wait  and  then  makes  you 
type  before  it  gives  you  any  help. 

Unlike  newer  programs,  DOS-Helper 
scrolls  on  to  the  screen  one  line  at  a time 
rather  than  popping  up.  You  can’t  move 
the  cursor  to  the  name  of  a command  and 
press  Enter.  Instead,  you  have  to  enter  the 
name  of  the  command  you  want  to  leam 
about.  If  you  mistype  the  name,  the  pro- 
gram drops  you  back  to  a laconic  error 
screen,  and  you  have  to  press  another  key 


F1=HELPD0S  F2=unused?  Fjl=unused?  F4=umise<l?  FB^unused?  F6=unused?  Use:d AKTlVTiu’ 


[Conwand^  XCOPV  --Copy  entire  tree  (iirectories  — <K> 


[a:][pathlXCOPV 

[[dnipathlf ilespec  ! [dHpath^f ilespecl  ! aUpathltfilespec]] 
[a:][p«th]tfilespec][/A][/D  aatelE/El[/ri]I/P]I/S][/U][/U] 

ijiiimi.iiii 

Selective  copy  of  uliole  a i rector ies>  incluaii^  subairectories. 

Selectivity  can  be  basea  on:  aate  of  file  creation:  status  of  archive 
bit:  user's  response  to  a pronpt  for  each  file. 


)etailea  Description:| 


NOTE:  See  "TREE-DIR"  if  you  are  not  faniliar  uith  the  subairectory  concept. 
POROHETERS: 


j<t><i>=Line  Scroll;  <PgUp><PgDn><Space>=PageScroll;  <HONE><END>=File  Top,Bottow 
,CIRL/P=print;  <Tab>=Previous  Help) Select  help:[ 1 <ESC>=exit 


IX)S-HeIper  spells  out  every  possible  option  on  its  data  screens,  but  makes  it  dijpcult  to  pick  out 
the  most  important  details.  For  information  on  any  DOS-Helper  command,  you  have  to  type  in  its 
name  at  the  bottom  of  the  screen. 


to  get  back  to  the  full  menu.  At  least  you 
can  switch  to  a giant  menu  that  lets  you  en- 
ter a number  from  1 to  112  in  place  of 
names  like  CHKDSK  or  FCBS.  A func- 
tion-key menu  along  the  top  of  the  screen 
tells  you  to  use  Ft  for  help,  and  that  F2 
through  F6  are  “Unused!" 

When  DOS-Helper  gets  on  your  disk,  it 
makes  itself  at  home.  It  uses  a separate  file 
for  the  help  information  about  each  DOS 
command.  Each  of  its  menus  and  glossa- 
ries gets  a separate  file,  too — making  a to- 
tal of  1 12  files  in  all.  On  a standard  XT 
these  fill  520K  of  disk  space.  This  fact  may 
encourage  you  to  lake  a close  kxrk  at  the 
help  file  for  the  DEL  command. 

Some  of  these  1 12  help  files  aren't  very 
helpful.  All  you’ll  find  under  MD  and  CD 
are  suggestions  to  look  under  MKDIR  or 
CHDIR  instead.  No  one  uses  these  long 
forms,  so  the  program  doesn’t  reflect  the 
real  world  of  IX)S  users — while  wasting  a 
whole  file  on  a cross-reference. 

The  files  that  contain  real  information 
are  accurate  and  detailed  and  use  compre- 
hensible English  sentences.  They  include 
clear  warnings  about  syntax  changes  be- 
tween DOS  versions  and  report  that  some 


commands  are  secretly  available  in  ver- 
sions where  they  aren’t  documented.  But 
the  screens  are  so  awkwardly  laid  out  that 
the  facts  you  need  aren’t  easy  to  find. 
Headings  and  text  often  appear  on  differ- 
ent screens.  The  headings  all  appear  flush 
left,  and  different  kinds  of  information  get 
the  same  typographical  treatment. 


FACT 


FILE 


IX)S-H<lper, 

Version  3.21C 
Aristo  Coinpuiers  Inc. 
16811  KICaminoRcal. 
#213 

Hou.sion.  TX  77058 
(8(X))  327-4786 
(713)480-6288 

Requires:  1 28K  RAM  (niinimuiiK  system 
uses  60  in'  7()K),  two  disk  drives  (hard  disk 
recommended).  DOS  2.0t>r  later. 

In  Short:  Detailed  DOS  information  pre- 
sented in  a primitive  style.  Nt«  copy  pro- 
tected. 
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A Brand 
Kew 

The  Handy  S 

HS-3000 


clean,  clear  pitiureTwo  c»>lors . not  one,  are  used  to  sci 
your  originals,  so  colors  such  as  red  or  reddish  skin  tou- 
can be  scanned  without  losing  detail. 

The  Handy  Scanner  3(KK)  comes  complete  with  fu 
featured,  powerful  software  for  scanning,  editing,  ar 
merging  text  with  your  graphics.  Saved  scan  files  are  cor 
patible  with  almost  all  graphics  software,  includir 
PageMaker,  Ventura,  WordPerfect  5.0  and  many  other 
The  package  includes  the  scanner,  interface  card,  tl 
HALO  DPE  desktop  publishing  software  packagc(wor 
$195>.a  utility  diskette  and  an  instruction  manual. 

The  Handy  Scanner  3000  is  a little  scanner  that  docs 
lot,  and  now  it  does  it  even  better. 


"DISTRIBUTOR  INQUIRIES  WELCOME 


The  handiest  little  scanner  in  the  world  just  got  even  bet- 
ter. The  Handy  Scanner  3000  from  DFl  offers  you  clari- 
ty and  versatility  in  a little  package.  Like  our  other  Han- 
dy Scanners,  the  Handy  .Scanner  3000  for  the  IBM  PC. 
PS/2s  and  compatibles  can  handle  almost  all  the  jobs  the 
desktop  mtxJels  can,  but  it's  smaller  and  easier  to  use. 


We  give  you  the  features  you  need  the  most  in  a Handy 
Scanner.  The  new4-l/8*’scanning  width  makes  short  work 
of  the  biggest  pictures.  You  can  switch  the  scanner  between 
400/300/200/100  DPI  For  lhase  really  important  pictures, 
the  Handy  Scanner  3000  lets  you 
have  it  all  with  4(K)  DPI  resolutkm. 

Tile  real-time  screen  display  lets 
ytxi  instantly  see  your  .scan,  so  you 
can  quickly  make  scanner  adjust- 
ments as  neces.sar>’.  With  adjustable 
half-tones  and  contrast,  you  get  a 
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DFF 


DIAMOND  FLOWER  ELECTRIC  INSTRUMENT  CO^  fU.S.A.I  INC. 

2544  Port  SI . West  Sacramento.  CA  95691  Tel:  j9J6j373  l234  Fax  (9>6)373  0221 

DIAMOND  FLOWER  ELECTRIC  (NORTHEAST},  INC. 

5C  Joanna  Court.  East  Brunswick.  NJ  08816  Tel  (201)390-2815  Fax:  (201)390-2817 


Handy  ScMfinm  • a uadamary  and  OFI  • a njalataa  tradamart  dl  D>am 
Elacc  InaUiimanla  Ca  lUSA).  kic  HAlO  DPE  « a Irtotnart  d> 
Uada  CiOamatca.  Inc  PC.  and  PSQ  ara  npaiarad  tfaoamana  a< 
imammonM  Pijaindaa  Machaiaa  Carp  PaptMUiar  la  a taflialarad  vadama 
d>  AlOiia  Carp  Vanura  iPuBautar)  • a nadamatt  a*  Vamura  SoPaa>a.  Me 
Wa»dPar<ta  • a -agaM-ad  iradamax  of  WD>#arlaei  Cofp 


MMMKHO  tUPPlV  CO.  PC 

TCCOUPUnRPC 

M2M  COMn/TEP  PROOUCTB 


l>0e>a3«M6d 

<TI4)PS74n0 

{SOSHSMTM 
iM>4)«M  mn 
(3IS)t6MB60 


uA  Tnuc  OATA  pnooucTS.  arc 

MO  MO  INOUSmCS.  dtt 
MO  UOf 

HN  TECHNOLOGY  MAPKETINQ  GROUP.  MC 
MO  HfTT  • ASTCOATES 


airgn  KM  MAkPcnoRCP 
f«DO)S3M3aO  NY  M • H MARKET  diO 
OOtUP;  »M  NY  OCK  RUSSELL  « ASSOCUTES 
m)4»foeo  NY  GREAT  LAKES  0«TRI»l.mN0 
NT  DYNAMIC  DECISION 

O14MTM404  NH  WESTMORELAND  TECNNOLOOCS,  INC 
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OR  lEAOmO  TECHNOLOGY.  dfC 
OH  VAR  SYSTEM  RESOURCE 
tX  COWELL  CORPORA  nON 
TX  MFOUAX.  INC 
n MOOPKOT  MC 
VA  COMSTORE  CORPORATION 
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DATA-286  20MHz 

80286  running  at  20/1  OMHz.  Phoenix  or  Award  BIOS 
1 MB  of  RAM  expandable  to  1 6 MB  (2  MB  on  board) 

W.D.  1:1  interleave  dual  hard  disk  controller 

101  -key  keyboard  with  “click"  Socket  for  80287 

EMS  4.0  support  for  memory  over  1 MB  Real  time  clock 

Monographics  card  w/parallel  port.  TTL  Monitor  included.  $1555.00 


DATA-286  10MHz 

80286  running  at  10/6MHz.  Phoenix  BIOS 

51 2 KB  of  RAM  expandable  to  1 6 MB  (1  MB  on  board) 

One  1 .2  MB  floppy  drive.  Dual  floppy  drive  controller 

101 -key  keyboard  with  “click”.  Socket  for  80287 

Real  time  clock  with  battery  back-up.  200W  power  supply 

Monographics  card  w/parallel  port.  TTL  Monitor  included.$895.00 


DATA-286  12 MHz  AVAILABLE 


vertical 

Case 


Portacomp 


• Front  Panet  On/Ott  Switch  • 220  Wait 
Power  Supply  • Six  Halt  HeiQhl  Drive  Bays 

• Dimensions  t6>*"|D)  x 7H"lVlft  x 25V(H) 

• AVAILABLE  on  286/386  Models  e 


0 wait  slate  • ISMHz  (20MHz  opt) 
• 1MB  RAM  (2MB  opt  I • 1 2Me  FDD 
e 101  Key  cticIT  touch  K/B  • Reset  push 
button  e 7 EXp  slots  e Mono  cards  & 
monitor  $2175 


80286CPU  12/8MHZ  e 0/1  Wait  • 512  K 
RAM  (Exp  to  1024  K)  • 5 Exp  slots 

• PhoenixBIOS*  1 2MBFIoppydriveP  20 
MB  Hard  Disk  Drive  • 200W  P/S  • Super- 
twtsl  backlit  LCD  640  x 200  25  Iba 

• Par  Ser.  Game  Ports  • RGB 

/hutpul  $1765 


Portacomp  II 

80266CPU 12/8MHZ  • 0/1  Watt  • Click  K/B 

• 512  K RAM(Expto1024K)  • 4 Exp  slots 

• PhoenixBIOS*  720KBFIoppydrive* 
MB.  39ms.  Hard  Dtsk  Drive  • Supertwist 
backlit  LCD  640  x 400  • 20  lbs.  • RGB 
Output  • Opt  Ext  5Vi'  Drive  $1 975 


Prices  subject  to  change. 

No  charge  for  credit  card,  check. 
COO.  30  day  moneyback  guarantee 
(Shipping  charges  non-refundable). 


Dealer/overseas  inquiries  welcome 

In-Calif.  1-800-722-7734 
Out-Calif.  1-800-722-7702 


3733  San  Gabriel  River  Parkway.  Pico  Rivera.  CA  90660-1495 


■ POP-UP  HELP 


DOS-Helper  doesn't  cover  DOS  3.3, 
but  it  does  a good  job  with  the  earlier  ver- 
sions. If  you  feel  that  heaven  helps  those 
who  help  themselves,  you  can  write  your 
own  help  files  to  use  with  the  DOS-Helper 
engine.  And  when  you  install  your  files, 
you  can  set  up  the  program  to  access  them 
when  you  press  one  of  those  “Unused!” 
function  keys  on  the  opening  menu. 

— Edward  Mendelson 


DOS  QuickRef 

American  Training  International's  $59.95 
DOS  QuickRef  isn't  very  elegant,  but  it 
gets  the  job  done.  When  you  want  help, 
you  press  the  gray  Plus  key  to  open  a half- 
screen menu  that  lists  general  topics  like 
“disk  drives"  or  “creating  and  editing 
files.”  Move  the  cursor  to  the  topic  you 
want,  press  Enter,  and  you  find  a page  or 
two  of  elementary  information.  Once  the 
program  gets  your  attention,  it  won't  let 
you  escape  until  it's  finished  with  you.  It 
makes  you  page  through  everything  it 
knows  about  a topic  before  it  lets  you  get 
back  to  DOS.  Even  when  it  fust  loads  in 
memory,  before  you  want  to  use  it  at  all,  it 
won't  let  you  get  back  to  DOS  until  you 
read  its  opening  screen  and  press  Enter. 

Corresponding  to  the  general  topics 
listed  on  the  gray  Plus  key,  the  gray  Minus 
key  brings  up  a small  window  with  an  al- 
phabetical list  of  DOS  commands.  You 
scroll  through  it  until  you  reach  the  one 
you  want,  wait  a fraction  of  a second,  and 
then  read  through  one  or  more  half-screens 
of  sparse  information.  Some  of  this  has  a 


mts  QuickJtrf 
American  Training  Inler- 
natiunal  Inc. 
l26.r8BealriceSl. 

Los  Angeles.  CA  90066 
(800)421-4827 
(213)823-1129 
l.lsl  Price;  S59.95 


Requires:  I28K  RAM.  (wo dLsk drives. 
DOS  2.0  or  later. 

In  Short:  A competent  hut  uninspiring  guide 
to  DOS;  pop-up  only.  Not  copy  protected. 
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DOS  QuickRef  doesn ' t show  you  very  much  on  a screen,  but  at  least  it  tells  you  how  many  more 
screens  you  have  to  read.  This  data  screen  on  BACKUP  is  the  first  of five.  The  BACKUP 
parameters  are  explained  on  the  later  screens. 


rather  tenuous  relation  to  the  real  world. 
BACKUP  may  be  the  most  efficient  way 
of  backing  up  a disk  using  simon-pure 
DOS  commands,  but  it  isn't  the  easiest 
way  available,  as  DOS  QuickRef  impWes. 
The  program  won't  warn  you  about  the 
dangers  of  RECOVER,  and  you  won't 
leam  about  the  less  common  options  of 
COPY.  At  least  you  can  press  Esc  to  get 
back  to  IX)S  without  reading  through  all 
the  screens.  It's  mildly  disconcerting  to 
find  that  in  the  help  screens  for  individual 
commands  you  use  the  Left  and  Right  Ar- 
row keys  to  page  from  one  screen  to  the 
next,  and  the  Enter  key  does  noth- 
ing— while  in  the  general  information 
screens  you  use  Enter  to  page  to  the  next 
screen,  and  the  arrow  keys  do  nothing. 

DOS  QuickRef  works  only  as  a TSR 
and  occupies  80K  of  memory.  You  can't 
change  the  hotkeys  if  you  need  the  gray 
Plus  and  Minus  keys  for  your  applications. 
To  remove  the  program  from  memory, 
you  have  to  reboot  or  use  one  of  the  sepa- 
rate utility  programs  that  manage  TSRs. 
Better  pop-ups  are  available  for  DOS  help, 
but  this  one  may  suit  your  needs  if  you  pre- 
fer a program  that  doesn't  take  over  the 


whole  screen  and  doesn't  trouble  you  with 
anything  more  than  the  basics. 

— Edward  Mendelson 


DS  Help 

Design  Software's  $29.95  DS  Help  knows 
that  power  users  just  want  to  have  fun. 
This  memory-resident  program  has  the  lat- 
est scoops  on  IBM's  DOS  3.3  and  pops  up 
with  the  answers  to  almost  any  basic  DOS 
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us  Help 
Design  Software 
1275  W.  Rcxjsevell  Rd. 
West  Chicago.  IL6()185 
^ (312)251-4540 

flLf  List  Price:  S29.95 
V Requires:  46K  free 
CtifI  I RAM.D()S2.0orlatcr. 
In  Short:  A superbly  progranmted  pop-up 
DOS  help  pn>grani  with  unreliable  informa- 
tion ab(XJi  the  more  esoteric  commands. 

CIRCLE  859  ON  MEAOER  StRViCt  CARO 
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A screen  star  is  born 


Ultrasync.  The  high  resolution,  autosynchronous  color  monitor 
that’s  IBM  PC,  XT,  AT,  PS/2  and  Apple  Macintosh  II,  SE  series  compatible. 

Ultrasync,  with  its  exceptionally  fine  (.28mm)  dot  pitch,  creates 
a picture  of  incomparable  clarity.  Capable  of  displaying  infinite  shades  of 
brilliant  color  with  striking  contrast  and  dimension. 

But  the  real  beauty  of  Ultrasync  is  its  versatility.  It  has  the  greatest 
autosynchronizing  frequency  range  combination  available  with  4 5 Hz 
to  120Hz  vertical  scan  range  (NEC’s  Multisync  II  starts  at  50Hz  and  peaks 
out  at  80Hz)  and  15KHz  to  35KHz  horizontal  scan. 

Plug  Ultrasync  into  any  IBM  PC,  XT,  AT,  PS/2,  Apple  Macintosh  II, 
SE  or  practically  any  computer  system  and  it  will  adjust  automatically  to 
the  standard  you  are  using.  There’s  no  fiddling  with  switches  or  knobs. 
Our  automatic  picture  sizing  feature  prevents  display  distortion  and 
shrinkage.  A simple  built-in  text  switch  is  provided  for  your  convenience. 
What’s  more,  you’ll  enjoy  the  ease  and  comfort  of  Ultrasync’s  ergonomi- 
cally advanced  design. 

Nobody  but  Princeton  Graphic  Systems  could  bring  you  an 
image  with  such  star  quality  at  a suggested  retail  price  that’s  remarkably 
affordable.  $849.  After  all,  we’ve  been  doing  it  all  along. 
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PRINCETON 

GRAPHIC  SYSTEMS 
THE  VISIBLE  EDGE 


60)  Ewing  Sireel.  Building  A.  Prmceton.  New  Jersey  06540  (609)683-1660 
CIRCLE  208  ON  READER  SERVICE  CARD 


» POP-UP  HELP 


question  you're  likely  to  ask.  But  it  also 
gives  you  a chance  to  dress  the  program  up 
in  garish  colors  and  make  it  dance  around 
the  screen. 

You  can  move  DS  Help's  window 
around  the  screen  by  popping  it  up,  press- 
ing ScrollLock,  and  then  using  the  arrow 
keys.  When  you’ve  found  a convenient 
place  for  it,  press  ScrollLock  again,  and 
the  program  remembers  that  this  is  where 
you  want  the  window  to  pop  up  in  the  fu- 
ture. You  can  change  the  color  scheme  of 
the  menus  or  select  a new  hotkey  at  the 
same  time.  The  program  is  smart  enough 
to  find  it.self  on-disk  and  record  your 
changes,  so  the  next  time  you  boot  your 
computer,  DS  Help  automatically  pops  up 
in  its  new  position  and  colors.  Most  other 
pop-ups  force  you  to  tun  a separate  config- 
uration program  before  making  changes 
like  this.  Even  when  you’re  in  the  middle 
of  another  program,  DS  Help  lets  you  alter 
its  colors  to  suit  your  mood. 

DS  Help  has  its  more  practical  side, 
too.  If  you  need  the  syntax  that  makes 
XCOPY  create  subdirectories  on  the  target 
drive  when  copying  subdirectories  from 
the  source  drive,  just  press  Alt-H  after  typ- 
ing XCOPY  on  the  DOS  command  line, 
and  this  program  tells  you  what  you  need 


to  know.  You  can  find  the  full  syntax  of 
every  program  you’re  likely  to  use  in  your 
work,  plus  a helpful  introduction  to  batch 
files.  But  the  DS  Help  program  doesn’t 


■ Design  Software’s  DS 
Help  has  the  latest 
scoops  on  IBM’s  DOS  3.3 
and  pops  up  with  the 
answers  to  almost  any 
basic  DOS  question 
you’re  likely  to  ask. 


pretend  to  be  a full  DOS  manual  on-disk, 
if  you’re  writing  a CONRG.SYS  file  and 
want  the  syntax  for  VDISK  or 
DRIVER. SYS,  you’ll  have  to  crack  open 
the  book.  But  you  probably  need  that  kind 
of  help  once  a year  or  less . 

Unlike  many  other  pop-ups,  DS  Help 
understands  that  you  may  not  know  the 


name  of  the  command  you  want  to  use.  If 
you  want  to  add  DOS  to  a blank,  formatted 
disk,  pop  up  DS  Help,  look  under  the  sub- 
ject listing  for  “Prepare  disk,’’  and  you’ll 
find  a brief  list  of  relevant  commands. 
Skim  through  each  description  until  you 
find  SYS,  which  is  the  command  you’ve 
been  looking  for. 

DS  Help  is  a superb  piece  of  program- 
ming. It  occupies  46K  RAM,  pops  up  over 
everything,  has  a clean  and  intuitive  de- 
sign, and  never  causes  trouble.  Unfortu- 
nately, the  author  of  the  help  screens  dis- 
played by  DS  Help  seems  to  know  a lot  less 
about  DOS  than  the  author  of  the  program 
code  knows  about  programming.  The  pro- 
gram gets  the  basic  [X)S  commands  right, 
but  has  strange  ideas  about  the  mote  eso- 
teric ones.  It  doesn’t  mention  that  com- 
mands like  SHARE  (which  lets  network 
users  share  the  same  files)  and  FCBS 
(which  helps  a network  manage  a lot  of 
files  at  the  same  time)  are  useful  only  in  a 
network.  No  matter  what  DS  Help  says, 
don’t  expect  FCBS  to  “increase  the  com- 
puter’s processing  speed.”  And.excepton 
a few  AT  drives  in  special  circumstances, 
don’t  wait  for  SHARE  to  warn  you  that 
you’ve  changed  disks  at  the  wrong  mo- 
ment. 

These  aren’t  the  only  mistakes  in  DS 
Help's  help  screens.  The  program  explains 
that  with  the  SHELL  command  (which 
loads  a command  processor  that  may  or 
may  not  be  COMMAND.COM),  the  /P 
parameter  will  “cause  COMMAND 
•COM  to  be  loaded  after  new  command 
processor  has  been  installed.”  This  is  a 
garbled  misreading  of  a page  in  the  DOS 
manual  that  says  that  the  /P  parameter 
loads  COMMAND.COM  permanently 
into  memory  if,  and  only  if,  a copy  of 
COMMAND.COM  is  itself  the  comrnand 
processor  that  SHELL  loads. 

That  /P  parameter  gives  DS  Help  a lot 
of  trouble.  The  help  screen  for  COM- 
MAND says  that  if  you  load 
COMMAND.COM  as  a secondary  com- 
mand processor,  the  IP  parameter  keeps 
the  processor  in  memory  until  you  enter 
EXIT.  In  fact,  the /P  parameter  does  exact- 
ly the  opposite.  It  prevents  EXIT  from 
having  any  effect  at  all.  If  you  use  ad- 
vanced DOS  commands  like  these,  this 
may  be  the  time  to  exit  DS  Help. 

— Edward  Mendelson 
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DS  Help  lets  you  reach  the  XCOPY  help  screen  in  three  ways:  you  can  press  the  hotkey  after  typing 
XCOPY  on  the  DOS  command  line,  scan  the  subject  listing  for  “Copy files  or  disks,”  or  choose 
XCOPY from  a list  of  DOS  commands. 
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The  Brain  Breakthrough 

Announcing:  the  software  package  that  expands  your  thinking  capacity 


In  as  little  as  one  hour,  you  can  expand  your  memory-begin  to  think  more 
clearly -retrieve  information  superfast-and  make  intelligent  decisions 
more  rapidly  than  ever  before. 

That’s  the  promise  that  we  are  making-when  you  accept  this  challenge: 
IVy  the  Tornado  software  package  for  just  45  days.  After  then,  if  you  don’t 
say  “this  is  the  most  important  soHware  ever  created  for  your  computer ...” 
you’ll  get  a full  cash  refund.  And  the  price?  As  low  as  $49.95. 


By  James  l.«ewis 

Are  you  ready  to  discover  one  of  the  most  excit- 
ing software  developments  in  years? 

It's  called  Tomado-but  the  name  hardly  explains 
what  it  can  do  for  you. 

Tornado  is  like  having  a 'photographic  memory’ 
that  gives  you  perfect  recall  of  up  to  25.000  items 
of  information.  And  the  result  is  not  access  to 
mere  facts;  you  actually  boost  your  thinking  power 
because  you  have  more  “conscious"  information. 
Tornado  lets  you  organize  information  in  new 
ways  - so  you  can  be  even  mtxe  creative,  inventive, 
and  productive. 

Tornado  helps  you  “memorize"  up  to  25.000  bits 
of  random  facts:  letters . . . orders . . . notes . . . 
plans . . . anything  you  wish. 

Tornado  is  even  belter  than  a personal  secretary. 
You  can  ask  for  information  and  get  the  answer- 
fasler  than  a secretary  could  walk  into  your  office! 
And  you  can  file  information  without  even  decid- 
ing on  a name  for  the  file  folder- because  there 
are  none! 

Tornado  is  antazingly  easy  to  learn.  You  can  gel 
started  in  just  15  minutes. 


fwtxessor.  A .software  breakthrough  that  can 
change  the  way  you  work  and  think. 


A Totally  New  Concept 

How  does  Tornado  work?  Not  by  megabytes  of 
software  code ...  not  by  complex  programming 
languages  ...  but  by  a new  fx'inciple  that  is  so  close 
to  the  way  you  work  and  think -and  so  remark- 
ably efficient-that  its  effect  can  be  astounding. 


Tornado  mimics  three  important  principles  of 
your  brain: 

1)  In  Tornado,  you  recall  information  by  the 
contents  of  the  information  you  are  looking 
for-iastead  of  a file  name  or  key  field.  (The 
high'tech  term  is  “content  addressable  mem* 
ory,”  but  donM  worry,  it's  super  easy  to  use.) 

2)  Just  as  your  brain  keeps  perspective  on 
what's  important,  so  does  Tornado-through  a 
sunpleeffective  system  called  a push-down  stack. 

3)  Your  brain  relates  and  associates  informa- 
tion. And  so  does  Tornado  through  a unique 
superfast  search-and-dis|^y  method. 

The  result:  you  can  finally  use  your  computer  in  a 
way  that  is  truly  integrated  with  your  work  and 
your  life. 

Hailed  by  Experts 

Tornado  has  been  reviewed  by  numerous  publica- 
tions. Patrick  Marshall  of  PC  World  gave  Tornado 
their  highest  rating:  “Excellent.  Excellent,  Excel- 
lent. Excellent.”  PC  Magazine  gave  it  their  pres- 
tigious Editor's  Choice  Award.  And  BYTE 
columnist  Jerry  Poumelle  called  it  “one  of  the 
niftiest . . . programs!  have  ever  seen."  It's  rare  that 
a software  package  gets  such  universal  acclaim. 
Tornado  is  one  of  the  most  vcrsalilc-and  most 
personal  .software  packages  ever  created.  Some 
people  use  it  for  brainstorming.  Other  people  use  it 
for  random  notes . . . decision-making . . . free- 
form reference  information . . . unstructured  data- 
ba.ses . . . and  much  more.  “The  applications  are 
endless."  writes  Richard  Rothchild.  “It  is  the  best 
written,  best  documented,  most  thought  out 
program  I own.” 

Three  Versions 

Choose  the  Tornado  that's  right  for  you: 
MiniTomado-$49.95-NEW!-Lowest  cost  ver- 
sion-limited capacity  (up  to  600  windows  and 

60.000  characters);  does  not  have:  cut  & paste, 
window  join,  screen  grab  & put.  time  & date  & 
sequence  stamp,  multiple  forms,  compound 
searches. 

Regular  Tomado-$99.9S-Full  version  with  all 
commands  and  full  information  capacity  (up  to 

25.000  windows  and  2.500.000  characters). 
Library  Tomado-$149.95- All  commands,  full 
capacity,  plus  a “Lilnary”  of  windows  that  will 
help  you  organize  a year  of  information  at  a 
glance . . . plan  projects . . . make  simple  business 
forms . . . translate  time  zones,  area  codes . . . and 
much  more. 

All  three  versions  run  on  the  IBM-PC.  XT,  AT, 
PS/2,  and  compatibles  in  as  little  as  60K.  Tornado 
runs  on  floppy  and  hard  disk  systems  and  can  run 
memory  resident  or  as  a standi  program. 


lYuly  Easy  to  Use 

Best  of  all.  Tornado  is  simple  to  learn.  InfoWorld 
reports  that  you  can  gel  started  in  just  15  minutes. 
You  can  be  an  expert  in  as  little  as  one  hour. 


IVy  it  for  45  days.  No  risk. 

We  are  so  certain  that  Tornado  will  become  your 
favorite  program  that  it  is  offered  with  this  no-risk 
guarantee: 

IFy  Tornado  for  45  days.  Use  it.  Er\joy 
it.  See  how  it  expantls  the  enjoyment 
and  utility  of  your  computer-far  beyond 
your  expectations. 

After  45  days,  if  you  do  not  agree  that 
this  is  the  greatest  software  in  your 
library,  simply  return  it  for  a full  cash 
refund,  no  questions  asked. 

Could  any  offer  be  more  fair? 

Hurry.  This  no-risk  offer  may  be 
discontinued. 

We  urge  you  to  act  at  once.  This  s].)ecial  no-risk 
offer  may  be  cancelled  without  notice. 

To  take  advantage  of  this  no-risk  45  day  FREE 
TRIAL,  send  coupon  below-ihe  original  or  a 
j^otocopy-at  once.  You'll  be  glad  you  did. 

To  order  call: 

(800)  342-5930 

Technical  questions  & NJ;  (201 ) 342-65 18 
24  hr.  modem:  (201)  342-8101  |7,E,11 
Fax:(201)342-0370 
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DeptTST  too  2nd  St.,  POB  70 
Hackensack,  N.J.  07602 


1 


D YES ...  I accept  your  offer.  Send  my 
copy  of  Tornado-  as  checked  below  - un^r 
the  terms  of  your  no-risk  45  day  guarantee. 
(Tornado  is  not  copy  protected.) 


Mini  Tornado $49.95 

Regular  Tornado $99.95 

Library  Tornado $149.95 


□ 5'/4''  disk  □ y/z"  disk 


(Please  add  $3.50  to  help  cover  postage 
and  handling.  $10  outside  USA  & Canada. 
NJ  residents  add  6%  tax.  No  purchase 
orders.) 


Name 

Address 

City 

State Zip 

Phone 

Payment:  VISA  MC  CHECK 

Credit  Card  Expiration 

Card  # 

For  even  faster  service . credit  card  holders 
may  call  this  number:  800-342-5930. 
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O 1988  Micro  Logic  Corp.  European  marketing  by  AUaniex  IrK.  (203)  6SS-6980.  l>adetnarks:  IBM-PC/XT/AT/PS2-IBM 


■ POP-UP  HELP 


Help 

Pop-Help 

Help  Software's  $25  pair  of  help  programs 
gives  you  all  the  basics  at  a basic  price. 
This  is  a no-nonsense  program  with  sim- 
ple. readable  screens  and  reliable  data,  and 
it’s  one  of  the  most  inexpensive  DOS  help 
programs  available.  You  can  even  down- 
load the  programs  from  a bulletin  board 
and  decide  whether  you  want  to  use  them 
and  pay  for  them.  The  price  is  a mere  $15 
when  you  register  a downloaded  copy.  A 
copy  with  a disk  and  a printed  manual  is 
only  $10  more.  For  $7  you  can  gel  a see- 
ond  disk  with  data  Fdes  on  BASIC  and 
Turbo  Pascal. 

Help  and  its  pop-up  companion.  Pop- 
Help,  live  on  the  same  disk  and  feed  off  the 
same  data  files,  but  they  work  in  subtly  dif- 
ferent ways.  Help  works  from  the  DOS 
command  line.  You  can  enter  the  words 
HELP  FORMAT  to  jump  directly  to  the 
data  on  FORMAT,  or  you  can  simply  en- 
ter HELP,  The  program  then  presents  a 
window  with  an  alphabetical  list  of  DOS 
3.3  commands  and  lets  you  scroll  to  the 
one  you  want.  Press  Enter,  and  a second 
window  displays  clear  data  about  the  com- 
mand. 

While  the  data  window  is  on-screen, 
complete  with  information  on  any  compli- 
cated syntax,  you  can  press  C to  open  a 
command  window  and  send  a command 
directly  through  to  DOS.  You  remain  in 
Help  after  entering  the  command,  and  you 
can  scan  through  the  data  files  for  help 
with  other  commands.  Pop-Help  lets  you 
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Help 

Pop-Help,  Version  2.01 
Help  Software 
16706  Bradley  Cl. 
Bcllon.  M0^12 
(8l6)3.1|-.‘?809 
list  Price:  S25 
Requires:  256K  RAM. 
one  disk  drive.  DOS  2.0  or  later. 

In  Short:  A straightforward  and  inexpensive 
[X)S  help  program.  Reliable  and  unpreten- 
tious. Not  copy  protected. 
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Help  Software's  pair  of  companion  programs.  Help  and  Pop-Help,  present  dear  information  in  a 
slightly  confusing  interface.  If  you  pressed  Enter  to  ‘ 'execute  line' ' while  you  were  in  Pop-Help, 
nothing  would  happen  until  you  exited  the  program , 


open  the  same  window  and  enter  a com- 
mand in  the  same  way,  but  the  command 
stays  in  the  window,  unrecognized  by 
DOS , until  after  you  exit  the  help  program. 

Help  gives  you  lucid  data  files,  but  you 
may  find  you  need  to  haul  out  the  fXDS 
manual  for  some  details.  The  program  tells 
you  what  the  optional  parameters  are  for 
DRIVER. SYS,  for  example,  but  it  doe.sn’t 
tell  you  which  values  to  enter  for  each  pa- 
rameter. For  example,  you  won’t  gain 
much  enlightenment  by  being  told  to  use 
the  parameter  “/t:nn"  to  specify  the  num- 
ber of  tracks  per  side  on  the  disk  drive  you 
want  to  control  with  DRIVER. SYS  if  you 
don’t  know  which  number  to  use  in  place 
of’nn”  for  the  type  ofdrive  you’re  trying 
to  set  up.  And  Help  won’t  tell  you  any- 
thing about  DEBUG. 

Yet  Help  gives  full  details  of  all  the  ob- 
scure options  of  the  COPY  command  and 
patiently  explains  why  you  might  want  to 
use  APPEND.  It  also  tells  you  which  ver- 
sion of  DOS  contains  each  command.  If 
you  want  to  add  further  details,  you  can 
easily  customize  the  data  file  or  simply 
write  your  own. 

HelpIPop-Help  is  accurate,  complete 


enough  for  most  purposes,  and  inexpen- 
sive enough  for  all  purposes.  Unless  you 
expect  to  make  heavy  use  of  a help  pro- 
gram, this  straightforward  program  may 
be  all  you  need. — Edward  Mendelson 

The  Resident  Expert 
System 

Just  because  it’s  called  The  Resident  Ex- 
pert System,  don’t  assume  it’s  an  expert 
system — meaning  a program  that  can  be 
taught  a methrxl  for  solving  specific  prob- 
lems. Santa  Rita  Software’s  pop-up  help 
system  offers  resident  expertise  in  PC- 
DOS  3.3  and  MS-DOS  3.2  (at  $29  for  both 
on  one  disk)  or  in  popular  programming 
languages  (at  $59  each  with  DOS  help 
thrown  in).  You  get  a pop-up  shell  and  a 
data  file  for  DOS  or  a programming  lan- 
guage, and  you  can  add  other  data  files  lat- 
er. A $39  compiler  lets  you  convert  your 
own  text  files  into  data  files,  so  the  range 
of  your  computer’s  resident  expertise  is 
potentially  unlimited. 

The  Resident  Expert  System  also  gives 
you  many  ways  to  find  your  data,  not  all  of 
them  equally  intuitive  or  efficient.  When 
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the  iasst  with 

theTreea 

Finding  your  way  through  files  and  directories  is  like  beii^  lost  in  the  Great  North  Wxxls. 
Unleswou  have  the  Tfees  to  guide  you;  XTfee  and  XTreefe)  disk  management  software. 

XTree  became  a leading  fc  utility  by  making  disk  management  easy.  Even  for 
novice  users.  XTiee  graphically  displays  the  file  directory  structure;  it^s  like  a road  map  of 
the  disk.  \bu  can  move^  copy  delete^  rename,  print  and  find  files  across  directories  with  a 
single  keystroke.  Even  reorganize  an  entire  aisk  in  just  minutes. 

XTfeePro  adds  power,  speed,  and  new  productivity  features  to  XTfeels  elegant 
simplicity.  So  you  can  simultaneously  work  with  files  on  more  than  one  drive. 

Prevent  accidental  deletions  of  protected  files.  Edit  files  and  execute  programs  from  within 
XTfeePro.  Even  re-execute  a DOS  command  without  retyping— just  point,  edit  and 
XTfeePro  lets  every  user  manage  a disk  like  a profession^. 

Look  for  XTfee  and  XTfeelro  in  dramatic  new  packaging  at  most  leading  computer 
and  software  dealers.  If  youT'e  already  using  XTfee  or  another  disk  management  program, 

call  (800)  634-5M5  (in  California: 
800-551-5353)  for  details  on  our 
generous  XTfeePro  trade-up  offer. 

And  join  more  than  half  a 
million  it  users  who  are 


XTREE 

COMPANY 

The  world  leader  in  disk  mcinagement. 

4330  Santa  Fc  Road,  San  Luis  Obispo,  CA  93401. 
Telephone  (805)  541.0604. 

yTreaandX'fcMPrDAietraiMmsrhsoOCTcMComDanv  asut>»<M'y^Eaecutiv«SY«>«'n&  Irx;  P'og'anus'enoicopvpfOiaciM 


managing  the  forest, 
mth  the  Tfees. 
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■ POP-UP  HELP 


The  DOS  help  screens  in  The  Resident  Expert  System  include  a lot  of  unhelpful  headings  like 
‘ 'Synopsis' ' and ' 'Oveniew.' ' The  E on  the  left  edge  of  the  window  and  the  M on  the  right  edge  tell 
you  the  positions  of  the  data  for  this  command  in  the  full  database . 


you  press  the  hotkey,  the  help  screen  pops 
up.  prepared  to  offer  information  on  the 
word  under  the  cursor,  whether  you’re  at 
the  DOS  prompt  or  in  the  text  editor.  Un- 
like other  pop-up  help  programs.  The  Resi- 
dent Expert  System  lets  you  move  the 
cursor  to  any  point  on  your  original  DOS 
or  application  screen  while  it  displays 


FACT 


FILE 


The  Resident  Expert 
System 

Santa  Rita  Stiftware 

14th  St..  #365 
Plano.  TX  75074 
(214)727-9217 
List  Price:  $19.95;  start- 
er kit  includes  PC-I)OS 
and  MS-DOS  fH>{vup  reference  guides. 
Requires:  256K  RAM.  two  disk  drives. 


IK).S  2. 1 or  later. 

In  Short:  Accurate  but  not  extensive  (X)S 
help  in  a cramped  screen,  with  too  much 
complexity  for  the  expertise  provided.  Not 
copy  pmteclcd- 

CIRCU  ^ ON  f^ADER  SERVICE  CARD 


help,  so  you  can  point  and  shoot  for  infor- 
mation on  any  word  or  command  you 
choose.  If  the  word  you  pick  isn’t  in  the 
data  file,  you  get  the  slightly  puzzling  mes- 
sage. “Term  not  in  this  context.” 

All  this  is  relatively  simple  and  techni- 
cally ingenious.  But  when  you  switch  to 
the  other  lookup  methods  available  in  the 
program,  you  get  tangled  in  minor  annoy- 
ances. If  you  want  to  consult  a general  in- 
dex of  topics  and  commands,  you  can’t  use- 
the  cursor  keys  to  reach  the  appropriate 
menu  option  because  the  cursor  keys  move 
the  cursor  for  the  point-and-shoot  lookup 
on  your  original  screen.  Instead  you  press 
the  appropriate  letter  key  or  use  the  Space- 
bar or  Tab  key  to  move  between  options. 
When  you  finally  reach  an  alphabetical  in- 
dex of  commands  and  topics,  you  can 
again  use  the  cursor  keys— but  now  you 
can’t  use  the  letter  keys. 

The  data  included  in  The  Resident  Ex- 
pert System's  DOS  data  file  is  accurate  but 
not  extensive;  it  omits  many  commands 
from  CONFIG.SYS.  There’s  nothing 
about  VDISK,  nor  about  the  tricky  syntax 
of  DRIVER.SYS— although  MS-DOS’s 
near-equivalent  DRIVPARM  is  docu- 


mented in  full.  The  pop-up  window  is  Ux> 
small  to  display  more  than  a dozen  narrow 
lines  of  text,  so  you  may  be  forced  to  page 
through  four  or  five  screens  before  you 
find  what  you  need.  But  you  can  keep  the 
help  screen  visible  when  you  exit — a use- 
ful feature  when  you  want  to  type  the  com- 
plex syntax  for  which  you  consulted  the 
program  in  the  first  place. 

Some  impressive  technical  expertise 
went  into  the  design  of  the  pop-up  shell, 
despite  its  inconveniences.  It  sails  with 
aplomb  through  virtually  any  configura- 
tion of  programs  and  TSRs  you  may  have 
in  RAM.  and  it  contains  options  for  han- 
dling any  especially  weird  condition. 
Also,  the  pop-up  screen  has  a special  fea- 
ture that  looks  fancy  but  otherwise  seems 
to  have  no  discernible  value:  two  position 
indicators,  one  on  either  side  of  the  screen, 
the  first  offering  an  idea  of  how  deep  you 
are  in  the  group  of  screens  devoted  to  an  in- 
dividual topic,  the  other  indicating  the  po- 
sition of  the  topic  itself  in  the  complete 
help  file.  This  may  be  useful  if  you  forget 
that  APPEND  is  near  the  beginning  of  the 
alphabet  and  XCOPY  near  the  end. 

— Edward  Mendelson 

POP-UP  HELP  FOR 


LOTUS  1-2-3 


Boston  Doc  for 
Lotus  1-2-3 

On-line  help  for  a difficult  software  appli- 
cation is  a terrific  idea,  at  least  conceptual- 
ly. This  is  obviously  what  Boston  Docu- 
mentation Design  had  in  mind  when  it 
fimincei  Boston  Doc  for  Lxttus  1-2-3.  But 
how  well  a good  idea  is  executed  makes 
the  difference  between  winners  and  losers, 
and  in  Boston  Doc's  case,  the  execution  is 
poor. 

Boston  Doc  can  be  run  from  the  fore- 
ground (that  is,  as  a straight  program)  or  it 
can  be  operated  in  the  background.  This  is 
where  the  bouble  starts.  Sinee  it’s  a refer- 
ence manual  for/-2-i,  you’ll  want  to  run  it 
in  the  background  with  1-2-3  in  the  fore- 
ground, but  to  do  this  you  first  have  to  load 
Switch-ll,  a memory-partitioning  utility. 
Switch-ll  blocks  off  about  1 24K  of  RAM 
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NEW  PRODUCT 

The  F-910A  ploner 

take  either  pen  or  perKil 
Resolution  ol  0.0004'. 

Speed  of  up  to  44.5ips. 
Accelerates  up  to  5.7G. 
Pen/Vector  Sorting  Function. 
HP-GL  compatible 


We’re  Giving  You  a Whole  New  Line. 


The  fcistest  Draw 
intheMfestis 
From  the  F 


Holt  it  right  there,  partner.  If  you’re  after 
the  quickest  draw  in  these  parts,  then  track  down 
the  new  Mutoh  gj^HSM^otters. 

They’re  lightning  fast-we’re  talkin’  5.7G  acceleration  and  44ips 
for  the  F-Series.  With  a quick-loading  cartridge  that  holds  40  leads 
to  blaze  away  longer  without  having  to  stop  and  reload. 

What’s  more,  pencil  is  clean  and  sharp.  You  can  erase  and  redraw 
parts  by  hand  easier  than  a rustler  covers  up  horse 
tracks,  only  a dam  sight  prettier.  So  you  get 
copies  slick  as  a whisUe. 

When  it  comes  to  plotting,  show  on  you 
mean  business.  Get  t 
from  Mutoh  on  your 


MUTOH  AMERICA  INC. 

895  Cambridge  Drive,  Elk  Grove  Village,  IL  60007  Tel : 312/952-8800,  Fax ; 312/952-8808 
WMtom  OffiM:  4883  East  La  Palma  Avenue.  Suite  505.  Anaheim  CA  92807  USA  Tel  714/779-2326 


MUTOH  ELfROPE  GmbH.  Klosterstrasse  112, 4000  Diisseldorl  1 F R Germany  Tel  0211/3613095  Fax:211-362128 


MUTOH  INOUSTRIES  LTO. 


■Mfc^TDH 


6-t.  Naka-Meguro  4-cnome.  MegurchKu.  Tokyo  153  Japan  Tel  |03)T60-6III 
Telex  242257SORAMUT  J FAX  (03)760-6506  Cable  Address  ORAFTERMUTOH 
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Business  managers  now  are  projecting 
their  accounting  software  needs  well 
into  the  future  That's  smart.  The  soft- 
ware you  choose  must  meet  the  de- 
mands of  your  evolving  business  and 
provide  management  information  to 
help  fuel  growth. 


nyn  in  the  words  of  PC  Magazine, 

I ^ q Maoola  Accounting  Software  “is 
Uraid  at  the  top  of  its  class...  a flex- 
uiiauJ  ible,  powerful  system  that  is 
well  suited  to  many  diftoit  businesses!’ 


13  Integrated  Modules 
Accoontii^  General  ledger — Accounts 
Receivable — Accounts  Payable — Pay- 
roll— Assets/Depreciation 
Distribution  Inventory  Management 
— Customer  Order  Processing — Pur- 
chase Order  and  Receiving 

*CaD  for  ivailability.  IBM.  PS/2,  OS/2  are  registered 
trademarks  of  IBM.  Micro  Focus  is  a registered 
trademark  of  Micro  Focus  Corpi  PC  Magazirte  is 
a publicatiori  of  M Davis  Communicatiofts  Ca 
Macola  is  a roistered  trademark  of  Macola,  Inc. 


Manufacturing  Bill  of  Material 
Processor — Material  Requirements 
Planning — Master  Scheduling — Shop 
Floor  Control* — ^Job  Costing* 

Plus  there's  a Report  Writer  that  allows 
customized  reporting  and  can  easily 
transport  data  files  to  popular  spread 
sheet,  word  processing  and  data  base 
programs. 

Proven  Network  Compatibility. 

Macola  Software  reflects  15  years  of 
maturity  in  mini  and  micro  LAN  envi- 
ronments. No  other  software  can  say 
the  same  So  when  your  business  is 
ready  to  add  more  workstations,  your 
software  is  ready  as  well.  With  no 
limitations. 

Speed  and  Data  Integrity.  Macola 
Software  is  written  in  Micro  Focus 
COBOL  for  maximum  speed  and  data 
integrity  (source  code  available)  IBM 
has  licensed  Micro  Focus  COBOL  as  its 
SAA  standard  for  the  new  PS/2  and  OS/2. 


Comprehensive  Support.  PC 

Magazine  aLso  determined  ‘Macola's 
technical  .support,  documentation  and 
customization  assistance  meet  the 
high  standards  set  by  the  software!’ 

Running  is  Believing.  Your  choice 
of  Macola  Software  is  a one-time  solu- 
tion for  the  life  of  your  business.  For 
detailed  information,  “live"  demonstra- 
tion modules  and  an  authorized  reseOer 
in  your  area,  call  today: 

1-800-468-0834  (USA) 
1-800-468-0833  (Ohio) 


SCTFTWARE 
P.O.  Box485 
Marion,  OH  43302 
(614)  382-5999 

Powerful  accounting  for 
successful  companies. 
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POP-UP  HELP 


Fl  for  HELP,  for  ToC,  Esc  to  Exit 

p DETAILS*  Statistical  Functions  List 
p TABLE  I 0SUf1 
I Special^  @UAR 
► Statist 
I String 
Statistical 


(*UAB  ignores  blank  cells  in  list,  but  giues  cells  containing  labels 
a value  of  6.  Tins  can  throu  off  the  results,  so  clieck  uliat  gou're 
including  in  list  before  using  @UAR. 

6UAR  finds  variance  for  a population.  If  gou  have  a sanple,  use  this 
fornula:  (?COUNT(list)/(0COUNT(list)-l))-eUAR(list) 


Range  67.. 611  contain  values  100,  95,  93,  10d,  and  98.  To  find  the 
variance,  type! 


Prev  XREF  Print  ••  Back 


Press  ^ to  read  article  tliat*s  listed  next  in  DETAILS  I 


Boston  Dix:  for  Lotus  I -2*3  operates  as  a system  of  wiruhws.  The  information  presented  is  very 
gtHki.  hut  as  the  layers  pile  up  on-screen,  they  become  difficult  to  read.  In  this  example,  the 
Variance  function  is  defined  and  an  example  is  given.  Two  other  windows  are  visible  below. 


and  then  lets  you  get  to  it  by  pressing  the 
Alt  and  1 keys  simultaneouly.  You  then 
load  Boston  Doc'  into  this  partition  and 
switch  back  to  the  foreground,  again  with 
Alt-1 , to  load  /-2-i.  Are  you  still  with  me? 

There  is  a tutorial  for  1-2-3,  but  it  is  in- 
adequate because  it  doesn’t  go  into  much 
depth  and  makes  no  mention  of  macros. 
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Boston  Doc  Tor 
IxUus  1-2-3 
Boston  Dix;umentation 
Design  Inc. 

125  Adanis  St. 

Nesvton.MA02l58 

(6I7)965-5.W() 

List  Price:  $34.95 


Requires:  256K  RAM;  two  disk  drives. 


IX)S  2.0  w later. 

in  Short:  A RAM -resident  reference  manual 
hvlxHus  I ■2-3.  Release  2.01 . It  has  an  imaie- 
quatc  tutorial,  and  the  program  is  aInKtsi  as 
ctml'using  to  use  as  is  1-2-3.  Nt)t  copy  pn>- 
tccted. 

ClHCLt^ON  READER  S£RVIC£  CARD 


And,  boy,  is  it  annoying  to  use!  To  actual- 
ly use  the  tutorial,  you  have  to  switch  back 
and  forth  between  the  background  and 
foreground  (Alt-1  again — not  the  combi- 
nation I’d  ch(X)se).  The  tutorial  will  tell 
you  to  put  four  different  labels  in  cells  B2 
through  E2  and  numbers  in  B3  through  E3. 
When  I switched  back  to  1-2-3,  I couldn't 
remember  what  to  put  where.  I found  it 
was  easier  to  write  the  information  on  a 
piece  of  paper  and  then  switch  to  1-2-3  to 
enter  the  labels  and  numbers  than  it  was  to 
switch  back  and  forth.  To  make  this  an  ef- 
fective tutorial,  Boston  Documentation 
Design  has  to  find  a way  to  put  Boston  D<h' 
for  ImIus  I -2-3  on  top  of  1-2-3,  so  you  can 
read  the  instructions  while  you're  working 
on  a spreadsheet. 

Other  than  the  tutorial,  the  quality  of 
the  on-line  documentation  isgotxl.  It’s  just 
tough  to  get  to.  There  is  a lot  of  detail  alK>ut 
many  subjects,  including  macros,  and  all 
of  the  subjects  are  cros.s-referenccd.  But  to 
get  to  the  cross-references,  Boston  Dm- 
pops  windows  on  top  of  windows,  making 
the  screen  hard  to  read.  It  starts  out  fine, 
with  a reading  window  popped  on  lop  of 
the  table  of  contents.  F2  takes  you  back  to 


the  table  of  contents,  which  you  can  re-sort 
by  title.  So  far,  so  g(xxl.  but  when  you  get 
down  to  the  detail  and  then  the  cross-refer- 
ence, you  could  have  up  to  four  windows 
displayed  on  top  of  one  another.  But  the 
worst  pari  is  that  1-2-3  isn’t  at  the  bottom 
of  the  whole  mess — it’s  back  in  the  fore- 
ground. 

Boston  Dot' for  Lotus  1-2-3  is  well  writ- 
ten and  has  solid  documentation  for  1-2-3. 
It’s  just  a pain  in  the  neck  to  use.  The  tuto- 
rial is  worthless,  you  can’t  change  the  hot- 
keys, and  searching  through  the  windows 
is  confusing.  On-line  help  for  1-2-3  is  a 
great  idea,  but  1 found  that  it  was  easier  to 
invoke  1-2-3*^  Fl  help  key  and  search  for 
an  answer  than  it  was  to  use  Boston  D<h- 
for  Lett  us  1-2-3. — ChristophcT  Barr 

1-2-3  QuickRef 

Imagine  this:  you  just  gel  back  from  the 
Lotus  1-2-3  seminar,  you  sit  down  at  your 
computer  with  a newly  installed  copy  of 
1-2-3,  and  your  brain  turns  to  mush.  Were 
you  supposed  to  plug  those  numbers  in 
with  the  or  the  Ca'NPV  function?  It’s 
for  times  like  these  that  you’ll  want  1-2-3 
QuickRef,  a RAM-resident  help  program 
for  Lotus  1-2-3,  Release  2.01.  Press  the 
gray  Minus  key,  and  a colorl'ul  help  screen 
is  displayed  on  lop  of  your  1-2-3  work- 
sheet. Scroll  through  the  commands  until 
you  find  (a  PV.  and  an  explanation  jumps 
out  at  you. 
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t-2-3  QuickRef, 
Version  2 
American  Training 
International 
12638  Beatrice  St. 

Li>s  Angelc.s.  CA  90066 
(800)421-4827 
(213)823-1129 

last  Price:  $99.95 

Requires:  84K  RAM  above  tX)S  and  Uuus 
1-2-3,  hard  disk  drive.  DOS  2.0  or  later. 


In  Short:  A mcnK>f>’-resident  1-2-3,  Release 
2.01 . reference  manual  with  a gtxxl.  interac- 
tive tuu^ . But  it  neg]ecl.s  to  d<x.'umcnt 
ntacros,  the  database,  or  graphics.  Not  copy 
{xotccted. 
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Though  incomplete,  the  interactive,  memoty-resident  tutorial  of  1 -2-3-  QuickRef  Is  one  of  the 
program's  best features.While  the  inscrutable  entry for  cell  B8  appears  at  the  top  of  the  screen,  a 
window  describes  what  is  going  on  and  prompts  you  with  the  next  step. 


The  $99.95  program  comes  from 
American  Training  International,  the  folk-s 
that  prtxluce  a number  of  tutorials  for  ma- 
jor rc  software  applications.  It’s  easy  to 
install,  and  it  remains  RAM  resident  until 
you  need  it.  It  uses  only  84K  RAM,  but 
unfortunately  there  is  no  way  to  recover 
that  memory  if  you  need  it  unless  you 
reboot  your  computer.  The  quality  of  the 
help  is  good,  but  a number  of  important 
topics  are  not  even  mentioned.  Formulas 
and  all  of  the  @ functions  are  covered  in 
detail,  as  are  most  of  the  slash  commands, 
but  there  is  no  coverage  of  macros,  data 
management,  or  graphing.  And  for  $99.95 
they  should  be  included. 

When  you  pre.ss  the  gray  Minus  key,  a 
small  red  menu  pops  onto  your  screen  near 
cell  B I . By  using  the  arrow  keys  you  scroll 
through  the  list  of  topics,  and  when  you 
stop  scrolling,  the  topic  that  you  highlight- 
ed will  pop  onto  your  screen  in  a larger  red 
box  in  the  middle  of  your  screen.  When 
you  press  Esc  both  boxes  disappear. 

With  1-2-3,  Relea.se  2,  Lotus  stopped 
making  an  interactive  disk-ba.sed  tutorial. 
Now  1-2-3  QuickRef  remedies  that  with  a 
fine  interactive  mtorial  that  is  also  memory 


resident.  The  tutorial  is  presented  in  a clear 
manner,  and  you  can  pick  and  choose  the 
subjects  you  want  to  leam.  But  it,  too,  suf- 
fers from  the  same  shortcomings  as  the  on- 
line documentation  does  because  it  lacks 
instructions  for  macros,  the  database,  and 
graphics. 

The  program  performed  well  with  other 
RAM-resident  neighbors,  including  Side- 
Kick.  Right  now  1-2-3  QuickRef  is  a de- 
pendable reference  product  and  much  easi- 
er to  use  than  1-2-3'i  own  on-line  help. 
But  it  would  be  improved  considerably  if 
ATI  were  to  add  in  the  remainder  of  the 
documentation  for  1-2-3. 

— Christopher  Barr 

Sherpa  for  1-2-3 

Sherpa  for  1-2-3  is  an  easy-to-use  but  lim- 
ited companion  program  to  Lotus  1-2-3.  It 
helps  beginners  and  infrequent  users  of 
1-2-3  take  advantage  of  a variety  of  ad- 
vanced 1-2-3  features  without  having  to 
leam  or  remember  the  sometimes  complex 
sequence  of  steps  necessary  to  execute  par- 
ticular features. 

Sherpa  can  be  installed  on  a hard  disk 


or  used  with  a floppy  disk  system.  Howev- 
er, if  you  are  using  a floppy  disk  system, 
you  must  first  make  sure  there  is  about  2K 
of  free  memory  available  on  your  1-2-3 
system  disk.  Since  there  is  no  remaining 
space  on  the  system  disk  for  the  latest  ver- 
sion of  1-2-3,  you  will  need  to  transfer  one 
or  more  files  to  another  disk  prior  to  install- 
ing S/icrpo. 

By  following  normal  installation  proce- 
dures for  Sherpa,  you  eliminate  direct  ac- 
cess to  the  1-2-3  Help  system.  There  is  an 
alternative  install  routine  that  will  allow 
easier  access  to  both  Sherpa  and  the  1-2-3 
Help  system,  but  you  will  need  to  spend 
about  5 minutes  on  installation  each  time 
you  use  the  system. 

Using  Sherpa  is  quick  and  easy.  At  any 
point  while  using  a 1-2-3  spreadsheet,  you 
can  hit  the  FI  key  and  a window  will  ap- 
pear with  the  following  choices;  create  a 
bar  graph,  copy  row/column,  delete 
row/column,  extract  data  from  table,  find  a 
record,  format  cells,  functions  (sum,  avg, 
and  so  on),  insert  row/column,  move  a cell 
or  cells,  record  a macro,  print  the 
spreadsheet,  set  column  width,  sort  data 
records,  and  use  1-2-3  Help  system/exit 
Help.  You  simply  move  the  cursor  to  the 
feature  you  want  to  u.sc  and  hit  Enter. 

Next,  you  are  taken  through  a number 
of  prompts  to  enter  your  selection.  Unfor- 
tunately, in  many  cases,  you  use  the  same 
number  of  key-sttokes — or  more,  in  some 
cases — than  you  would  using  1-2-3  with- 


Sherpa  1-2-3  ^ 


152  Mill  St. 

Grass  Valley,  CA  95‘M5 
(916)273-0845 
l.Lst  Price;  $49,95 
Requires:  64K  RAM. 
one  disk  drive.  Ivtuus 
/-2-3.  DOS  2.0  or  later. 

In  Short:  Sherpa  for  1‘2'S  tiffers  step-by- 
step  guidance  ihn>ugh  the  execution  of  a vari- 
ety of  I •2-3  features.  Finding  the  maximum 
value  in  a range  of  cells,  for  example,  is  ac- 
complished quickly  and  easily  following 
5/ie7>a’sea.sy-tivundcrstandpit>mpts,  Ni>t 
copy  protect^. 
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BERNOIIUI 
CONTINUES  TO 
BRIDGE  THE 


GAR 


As  new  generations  of  computers  take  their  place  alongside  your  old  reliables,  incompatibility  can  become  a 
problem.  Unless,  of  course,  you’re  using  Bernoulli  Technolo^"  BemouUi'”  lets  you  erchange  data  and  applications 
between  PS/2"'  Micro  Charmer'  computers  artd  PCs  of  all  kinds —includiitg  today’s  fast  host  machines.  Bernoulli 
Boxes*  and  10MB  and  20MB  tentovable  Disk  Cartridges  are  available  in  5Va"  and  8"  sizes,  and  in  internal  and  exter- 
nal models.  So  get  never-ending  compatibility  and  never-ending  storage 
today.  Contact  your  Iomega  Auttiorized  Reseller,  or  call  1-800-4^2700.* 

*lnUlancM1-80D42?-3t3t  BamouM  Tachnoiooy  laalso  ApoM'MKrMOsn' compMOtt  PS/3  tnO  Mcro CtMrtnM  art  Iradamarkt  0*  IBM 
Corporation  AppM  « a ragitiarM  tratitmark  of.  ana  Maoniosh  is  a tiaOemarh  ucanaad  to.  Appia  Computer.  Ine 


[•IVIzGA 

Never  ending  storage 
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Perfect  ninning 

It’s  no  contest.  Funk's  1 -2-3  * perfom  lanc  e s<  ittw  ai  e helps  improve  your  I -2-3  productivity  better  than  any 
other  software  you  could  possibly  track  down. 

That's  because  each  one  is  in  perfect  step  with  1 2-3  With  menus  and  commands  like  1-2-3  itself.  And  with 


i ' 

. •!  ■ 


Sideways. 

The  most  widely  used 
prlntiiig  software 
in  the  world. 


i s 


Sideways’  has 
always  the 
one  software  to 
turn  to  for  print 
ini'  spreadsheets  that  are 
too  wide  for  your  printei . It 
turns  text  on  its  side  as  it 
prints.  So  no  inattei  how 
many  columns  you  put  in 
your  spreadsheet,  you  get 
them  all  back  out  in  oi  le 

js » !3,— ;;  •;:;i  tg  continuouspiintout  With 

*"  ~ out  staples,  glue  or  tape. 

Create  presentation- 
quality  printouts  that  kaik 
just  the  way  you  want  them 
to.  Highlight  ranges  with 
I bold,  underlined,  and 

\ expanded  type.  Ch(x)se 

i from  nine  different  type 

! sizes,  from  minuscule  to 

I mammoth.  Printthrough 

; or  skip  over  perforations, 

i Add  borders,  change  page 

! size,  adjust  margins  any 

way  you  like. 

You  can  run  Sideways 
^ right  from  your  1-2-3  or 

Syi  nphony  menu.  Just 
highlightarangeaiid 
print. 

Plus,  Sideways  is  the  right  way  to  print  with  all  your 
other  software,  too.  Including  databases,  word  proces- 
sors, project  planners,  even  other  spreadsheets.  And  it 
prints  with  all  popular  dot-matrix  printers,  as  well  as  the 
LaserJet  Plus/Series  II. 


“Sideways  issuch  a funda- 
mental impruuement  in  spread- 
sheet printing  that  I find  it  hardtu 
imagine  using  1-2-3  without  it. " 
PC  MAOAZINt 


InWord. 


Full-function  word  processing 
that  runs  Inside  1-2-3. 

If  you  need  to  create  letters, 
memos,  or  reports  that  include  data 
from  your  spreadsheet,  you  need 
InWord.'" 

InWord  is  just  a keystroke  away 
from  1-2-3.  So  you  don't  have  to  jump  through  hoops  to 
put  spreadsheet  data  into  a document 

Create  live  links  to  data  in  your  spreadsheet  When  you 
change  the  spreadsheet,  the  changes  appear  in  the  docu- 
ment automabcally. 

And  Inword’s  powerful  formatting  features  rival  the 
best  stand-alone  word  processors.  InWord  fully  sup- 
ports the  capabilities  of  your  printer,  whether  it’s  a 
9-pin  dot-matrix  or  an  HP  La^rJet  You  can  mix 
pitch  and  typefaces  freely,  and  even  print  in  pro- 
portional type  with  full  micro-spaced  justi- 
fication for  the  ultimate  in  print  quality.  ^ 

"Ofallthe  1-2-3  word  processing  ^ ^ 

add-ins,  InWord  is  the  cleanest, 
fastest,  easiest  to  use  " PC  magazine 


With  In  Word,  automatic 
mailmerge  is  as  easy  as  selecting  a 
range  from  your  l-j-Sspreadsheet 
database. 


InWord 
gives  you 
instant 
spreadsheet 
integration,  plus 
powerful  format- 
tingandtype^le 
controls. 


partners  for  1-2-3. 

powerful  functions  and  features  that  take  up  right  where  1-2-3  leaves  off. 

So  don’t  wait  Dash  out  to  your  favorite  software  store  and  ask  for  them  by  name.  Or  order  directly  from 
Funk  Software. 


With  Soteworifn’.  nelfhermu  norntherswhn 
use  your  spreadsheets  need  ever  forget  the 
true  meaning  of  a cell. 


NoteworHijt 

The  softwaie  that  rememhers. 

So  you  don’t  have  to. 

Noteworthy’"  is 
the  professional  cell- 
annotation  and  docu- 
mentation software 
that  lets  you  tell  the 
story  behind  the  num- 
bers, formulas  and 
macros  in  your 
spreadsheet. 

Want  to  remember 
why  you  put  what  you 
put  in  a cell?  Just  press 
the  hot-key  and  up  pops 
a blank  note.  Then  type 

away  using  Noteworthy’s  powerful  built-in  editor.  Make 
as  many  notes  as  you  need,  each  one  up  to  8000  charac- 
ters long.  Copy  text  from  a note  to  a 
spreadsheet.  From  a spreadsheet  to  a 
note.  Or  from  one  note  to  another. 

It  even  reminds  you  where  you  put  your 
notes.  As  you  move  through  your  spread- 
sheet, an  indicator  lights  up  wheneveryou  ’ 
land  on  a cell  containing  a note. 

“The  simplest,  most  effective,  and  the  most  custom-.^ 
izabie  way  to  attach  notes  to  spreadsheets.  ” ^ 
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y FUNK 
✓ SOFT 
WARE 

Sideways  $69.95 

Works  with  ail  versions 
of  1 •2*3  or  Symphony 

The  Worksheet  Utilities  $99.95 

Requires  1-2-3  Release  2 

InWoid  $99.95 

Requires  1-2-3  Release  2 

Noteworthy$79.95 

Requires  l*2-3Release2orS>Tnphony 


To  order  call: 
1-800-822-3865  ext.  115 

Funk  Software,  222  Third  Street,  Cambridge,  MA  02142 
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TheWbiksheet 
Dtilities. 

It  brings  out  the 
power  user  in 
anyone. 

The  Worksheet 
Utilities '"is  a 
collection  of  powerful 
tools  that  will  change  the 
way  you  work  with  1-2-3. 

Hie  Manageris  a power- 
ful disk  organizer  that  lets 
you  describe,  catalog, 
archive,  copy,  move,  erase, 
rename,  and  compress 
worksheets  and  other  files, 
all  from  within  1-2-3. 

Print  SetUngs  lets  you 
see  all  your  print  settings 
on  a single  screen,  create 
different  print  settings  for 
different  jobs,  and  select 
print  styles  like  “17  pitch” 
and  “landscape  mode” 
from  a menu  customized 


ment  for  entering,  editing,  and  debugging  formulas,  with 
point/shoot  menus  for  @functions,  prompting  for  argu- 
ments, and  an  on-line  @function  reference 
manual. 

Search  and  Replace  lets  you  hunt 
through  your  spreadsheet  for  labels,  values, 
©functions,  and  cell  references  - and 
optionally  replace  them. 

AutoSave  creates  periodic  back-ups  of 
work-in-progress,  to  guard  against  power 
failures  and  editing  mistakes. 

“Indispensable. . . a stunning  set  of  utilities.  ..the 
Formula  Editor  is  simply  beyond  belief  ” pc  week 

Sideways  is  a registered  trademark  and  The  Worksheet  Utilities, 
InWord  and  Noteworthy  are  trademarks  of  Punk  Software,  (nc. 

<S)  19wFunkSoftware,  Inc. 


■ POP-UP  HELP 


Sherpa  for  I -2-3  offers  step-by-step  guidance  through  the  execution  tff  a variety  £7f  Lotus  1 -2-3 
features.  Finding  the  maximum  vafue  in  a range  of  cells,  for  example,  is  accomplished  quickly  and 
easily  by  following  Sitetpa' s easy-to-understand  prompts. 


oulSherpa.  For  example,  formatting  a cell 
with  Sherpa  requires  seven  keystrokes, 
while  the  same  process  following  only 
1-2-3  menus  requires  six.  The  usefalness 
of  Sherpa  with  very  basic  1-2-3  functions 
such  as  this  one  is  dubious,  although  a be- 
ginner may  appreciate  the  additional  ex- 
planation that  accompanies  the  Sherpa 
prompts. 

The  Functions  option  has  a bit  more  to 
offer.  Selecting  this  option  produces  a 
menu  of  16  commonly  used  functions 
(e.g.,  average,  count,  sum,  standard  devi- 
ation, lookup,  and  so  on)  with  a two-  or 
three-word  description.  You  are  then 
prompted  for  your  specific  conditions, 
which  Sherpa  converts  into  1-2-3  format 
and  then  executes  as  a command.  Error 
messages  are  displayed  if  you  enter  inap- 
propriate data.  The  Functions  opdon  is 
helpful  not  only  to  beginners  but  also  to  in- 
frequent users  who  may  not  remember  the 
formats  needed  to  execute  these  functions. 

Beginners  and  infrequent  1-2-3  users 
would  probably  benefit  tom  the  clear  and 
easy-to-follow  prompts  provided  by  this 
package,  and  perhaps  they  would  be  able 
to  take  better  advantage  of  some  of  the 


more-advanced  1-2-3  features.  However, 
since  Sherpa  does  not  generally  increase 
the  speed  with  which  1-2-3  features  are  ex- 
ecute, more-seasoned  1-2-3  users  will  not 
fmd  this  package  necessary. 

— Mariaiuie  L.  Myers 

POP-UP  HELP  FOR 
OTHER 

APPLICATIONS 

Diamond  Tips  V2 

Diamond  Tips  \2  is  the  closest  thing  you 
can  fmd  to  an  all-purpose  help  program.  It 
isn’t  content  merely  to  tell  you  about  DOS 
3.3  and  give  you  an  ASCII  table.  It  also 
helps  you  with  WordPerfect,  MultiMate, 
Lotus  1-2-3,  and  Symphony — with  dBASE 
HI  thrown  in  for  good  measure.  You  prob- 
ably don’t  have  all  these  programs  on  your 
disk,  but  if  you  do,  this  $69.99  package 
tom  Diamond  Touch  Corp.  lets  you  use 
the  same  set  of  keystrokes  to  get  help  with 
any  of  them. 


Diamond  Tips  coexists  nicely  with  ev- 
ery application  I tried.  Its  hotkey  is  the 
combination  of  Alt  and  the  two  shift  keys, 
which  won’t  conflict  with  the  keyboard  as- 
signments of  any  standtol  program.  That’s 
important,  because  you  can’t  redefine  the 
hotkey  or  use  the  program  as  a standalone. 
And  it’ s a hotkey  that  you  won’t  press  acci- 
dentally. 

Whether  you’ll  press  it  deliberately  is 
another  question.  The  help  screens  in  Dia- 
mond Tips  V2  cover  a lot  of  territory,  but 
they  bewilder  as  often  as  they  illuminate. 
Some  keys  are  defined  by  function,  with- 
out any  hint  of  which  key  you  are  supposed 
to  press  to  use  that  function.  The  explana- 
tion of  dBASE  “.CAT”  files  reads:  “Con- 
tains selected  groups  of  files  that  you  like 
to  work  with  solely.  Set  catalog  to 
phone.”  The  WordPerfect  help  screen  ex- 
plains the  hard  hyphen  under  the  heading 
“Require  [sic]  hyphen,”  and  explains  it  as 
“Put  in  hyphen  in  several  words.  ’ ’ The  ex- 
ample of  a 1-2-3  database-extraction  mac- 
ro includes  these  steps:  “Then  it  will  ask 
you  to  enter  criterion  range,  which  is 
D2.  .D3,  where  John  must  be  entered  earli- 
er to  be  your  matching  criterion.  Now  it 
will  ask  you  to  enter  output  range , then  you 
just  put  the  cursor  on  D6  where  the  field 
names  Name  Phone  Add  were  entered  ear- 
lier and  hit  return.  Then  the  recotd  of  John 
will  be  extracted  out  there.  ” All  of  this  ap- 
pears in  hard-to-read  capital  letters. 

The  DOS  help  you  get  tom  Diamond 
Tips  V2  tends  to  tell  you  what  you  already 
know.  If  you  weren’t  aware  that  FCB 
stands  for  File  Control  Block,  the  three 
lines  on  the  FCBS  command  won’t  en- 


F A C T 


FILE 


Diamond  Tips  V2 
Diamond  Touch  Coq>. 
2I8SS  Mission  Blvd.. 

Hayward.  CA  04541 
(415)  881-7777 
List  Price:  $69.99 
Requires:  12K  RAM, 


one  disk  drive.  DOS  2.0  or  later. 

In  Short:  Homely-looking  and  imxlerateiy 
informative  help  screens  about  DOS  and  a lot 
of  other  things.  Not  copy  protected. 
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mm  SURE? 


Ej  very  computer  user  faces  this  question  in  some  form 
each  day.  lb  erase  or  not  to  erase.  Tb  save  or  not  to  save, 
when  saving  means  overwriting  the  previous  version  of 

a file.  If  you  answer  yes  and  you’re  wrong,  countless  Tricirlp  TtapIc 

horns  of  work  will  be  wiped  out  by  a single  keystroke!  IXloiUC  1 lal#n. 

And  there  won’t  be  anything  you  can  do  about  it,  unless  MaynStream  is  also  offered  for  internal  installation 
you're  backed  up.  in  the  PC  or  compatible,  and  in  the  PS/2  Models  60 

Diskfailure,  theft,  power  surges— any  of  these  can  sneak  Plus,  it  comes  with  a number  of  faceplates 

up  on  you  when  you  least  expect  it.  However  you  look  at  designed  to  match  today  s most  popular  computers, 
it,  backing  up  important  files  is  essential.  And  nothing  MaynStream,  from  Maynard  Electronics.  Backed  by  our 
will  make  a believer  out  of  you  like  finding  out,  just  once,  1 -year  warranty  and  Technical  Support  Team.  In  these 
that  you  weren’t  as  sure  as  you  thought.  uncertain  times,  it’s  one  thing  you  can  be  sure  of. 


MaynStream:  A Sure  Thing. 


MaynStream  is  a file-by-file  backup  system  that  pro- 
tects information  on  your  drive  by  copying  it  onto  a spe- 
cial tape  and  restoring  it  from  the  tape  to  any  drive  you 
specify,  on  command.  With  MaynStream,  backup  is  a 
breeze.  You'll  see  all  the  options  you  need  right  on  the 
screen.  In  seconds,  you  can  easily  customize  the  backup 
process  to  work  the  way  that’s  best  for  you. 


Backup  Is  Just  The  Beginning. 


MaynStream’s  pull-down  menus  make  it  remarkably 
easy  to  back  up,  restore,  assign  names  to  frequently 
backed-up  groups  of  files,  select  optional  password  pro- 
tection, and  mote!  And  context-sensitive,  on-screen 


help  is  just  a keystroke  away. 

And,  because  MaynStream  is  com 
pletely  portable  and  compatible  with 
all  PC  and  PS/2  systems,  you  can  use 
a single  MaynStream  to  back  up  all 
the  personal  computers  in  your  office - 
whether  you  have  a classic  PC  or 
compatible,  or  a PS/2  Model  30, 

50, 60,  or  80!  Plus,  MaynStream  is 
Novell-approved,  and  works  with  all 
popular  LANs  including  Novell, 
3COM,  and  IBM’s  PC  Net.* 


'\  ing  tape  backup  system. 


MaynStream  is  available  in  20, 60,  and  1 50MB  cassette  or  cartridge  models  and 
foreign  lariguage  versiorts. 


Ccill  us  today  for  the  name  of  your  nearest  autho- 
rized dealer  or  more  information  on  today’s  lead- 


Mavnaid  Electronics 


WeYe  backing  you  one^tuncked  percent 


460  E.  Semoran  Bvd. . Casseberry.  FL  32707  407/331-6402 


'BM.  eM  PC.  PS/2,  and  PC  Net  are  trademarks  of  mtemattonalBusmeasMacNnes.  3COM  is  a trademark  of  3COM  Corporation  NoveRisa  trademark  of  NweU.kK.  MayrtStream  la  a trademark  of  Mayrtard  Eiacironlcs  Inc 
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Ill 

connANDS 

FUNCTIONS 

{ EXAMPLES  } 

APPEND 

Search  for  files  other  than  .COM 
.EXE  d .BAT  otttside  the  current 
directory 

{ APPEND  /E  /X 

APPEND  C:SUP  } 

Now  you  can  use  nultinate 
in  any  directory  or  drive 

/X  Search  firsts  find  first  d exec  fu)K:tions  to  locate  files 
/E  keep  append  paths  in  DOS  enuironnent*  where  values  can 
then  be  vieii»ed  or  changed  by  APPEND  OB  SET  coimands. 

If  /E  is  not  usedj  tlien  the  path  string  is  within  tite 

APPEND  connand  only  and  can  only  be  cluinged  by  APPEND. 

ASSIGN 

Boutes  requests  to  a diff.  drive 

( ASSIGN  D=C  } 

Does  this  screen  from  Diamond  Tips  V2  really  help  you  understand  APPEND' s IX  parameter? 
And  what  does  APPEND  have  to  do  with  MultiMate?  As  you  can  see  from  the  menu  on  the  top  line, 
you  reach  this  program's  DOS  help  files  by  pressing  the  letter  O. 


We  have  one 
thing  to  say  to 
the  people  who 
keep  getting 
personal  about 
PROCOMM  PLUS. 

"Right  now,  PROCOMM  PLUS  is 
the  definitive  telecom  program 
and  the  one  I personally  use 
and  recommend:' 

John  C.  Dvorak, 

columnist,  PC  Magazine 

People  who  review  software  have 
a very  tough  job.  They  see  hundreds 
of  new  programs  ev^  week.  Buf 
the  ones  who  have  seen  the  new 
PRCKXtMM  PLUS  communications 
software  ore  doing  more  than  writing 
rove  reviews  about  it.  They're  getting 
personal.  They're  using  it  atwork  a^ 
at  home. 

Mc^  ifs  beoouse  PitocOMM 
PLUS  is  so  easy  to  use  it's  "intuitive" 

Or  perhaps  ifs  because  PROCOMM 
PLUS  has  an  extremely  powerful  script 
command  longuoge,  context  sensi- 
tive help,  16  terminal  emulations 
with  keyboard  re-mapping,  12  file 
transtef  protocols,  a fully-automated 
dialing  directory,  and  advanced  host 
mode  with  electronic  rrxiil. 

But  one  thing  is  for  certain.  If 
PROCOMM  PLUS  is  the  personol  choice 
of  the  people  who  review  software, 
you  con  be  sure  that  PR(XX3MM  PLUS 
is  right  for  you. 

It's  time  you  got  personal  about 
PROCOMM  PLUS.  Ask  for  PROCOMM 
PLUSoto  dealer  near  you.  Or,  call 
314-474-8461. 


Thank  You. 


lighten  you.  The  ptxrgram  offers  sample 
syntax  for  many  DOS  commands,  but 
doesn’t  always  tell  you  the  default.  The  ex- 
planation of  the  /C  parameter  of  COM- 
MAND reads:  “Passing  a string  & go  back 
to  primary  command  processor.”  This 
doesn’t  tell  you  that  the  string  should  be  a 
command,  and  it  doesn’t  suggest  why  you 
might  want  to  do  such  a thing.  (It’s  useful 
for  nesting  batch  files  or  mnning  DOS 
commands  from  within  an  application.) 

The  menu  in  Diamond  Tips  is  almost  as 
strange  as  its  diction.  You  access  DOS 
help  by  pressing  the  letter  O (for  ODOS), 
the  letter  D having  been  preempted  by 
dBASE.  The  DOS  help  screens  consist  of 
an  alphabetical  list  of  commands  with  a 
brief  syntax  summary  for  each.  This  list 
fills  20  screens.  (Lotus  1-2-3  and  Sympho- 
ny get  41  screens,  dBASE  gets  53,  and  the 
word-processing  programs  get  fewer  than 
20.)  You  can’t  jump  directly  to  informa- 
tion on  any  command.  Instead  you  must 
scroll  through  each  screen  or  press  FI  to 
see  an  index,  where  you  have  to  figure  out 
the  position  of  the  command  you  want  in 
entries  like  “GRAFTABL  to  MKDIR 
08.”  You  can  then  type  in  a number,  but 


don’t  forget  to  type  08  rather  than  8. 

The  PgUp  and  PgDn  keys  let  you  move 
one  screen  at  a time  through  the  help  files. 
When  you  reach  the  end,  the  program 
beeps  and  flashes  the  message,  “Last 
screen  already.”  If  you  press  the  Home 

■ \n  Diamond  Tips  V2, 
help  screens  consist 
of  an  alphabetical  list  of 
commantjs  with  a brief 
syntax  summary  for  each. 

key,  the  program  reads  the  disk  but  doesn’t 
change  anything  on-screen.  The  End  key 
doesn’t  take  you  to  the  end  of  the  help 
screens,  but  drops  you  back  to  the  menu. 
Up  and  down  arrow  keys  have  no  scrolling 
effect,  so  you  often  have  to  Jump  back  and 
forth  between  screens  just  to  read  a single 
sentence. 


CIRCLE  504  ON  READER  SERVICE  CARD 


PC  MAGAZINE 
292 


fiiMnitiiMf* 

rt  file  frfR  KlR^R  or  Crosstiik  ui>f  CrossUU 
rusRit  file  U KIRROR  or  Cro^^taU  sssten 
sr«cify  klKk  size  use ^ Vr 

rtceivo  file  usinj  WO&Dt  (No4»n  7)  rr«(»t»l 
tNASKit  file  usinj  WOKX  prolKo) 
if  on,  usr  CK  error  detection  in  UlOIOi 
receive  file  mi^  VNOkDI  protocoi 
transRit  file  Rsins  VNOm  protocol 
receive  files  usinj  i«iti*file  pretocol 
(ransRit  files  uing  XNOkDt  ivlli'file  pretKoI 

receive  file  usinp  Xerait  protocol 
transnit  file  using  Xemil  prolKol 
9et  a file  froR  a Keinit  server 
specify  Xemit  defaults 

- • ‘ * 1 
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■ FAST  . . The  ATI  internal  2400  Baud  PC  modem  uses  data  compress- 
ion techniques  providing  data  throughput  speeds  in  excess  of  4800bps. 


■ ERROR  FREE  . . Uses  high  level  MNP5 
hardware  error  correction  procedures  to  guaranty 
100%  error-free  data. 


■ DEPENDABLE . . Built  by  the  manufacturer  of 
the  world  famous  EGAWONDER  graphics  cards, 
the  2400etc  has  full  compatibility  with  popular 
communication  software. 


■ SMART . . Every  modem  includes  a FREE 
copy  of  Mirror  //communications  software  which 
allows  users  background  tasking  for  receiving 
Electronic  Mail  or  Data  transfers  concurrently 
with  screen  applications. 

?239 


Sugg^ed 
Ust  Price 


Smart  price  to  pay  for  Smart  technotogy 

AVAILABLE  FROM  LEADING  COMPUTER  DEALERS 

ATIlUchnoiOflIvsInc..  3761  Victoria  Park  Ava.  Scarborough.  Ontario.  Canada  M1W3S2 
Tbh  (416)  7S6  0711.  TlX:  06-966640  (ATI  TOR)  Fax:  (416)  756-0720 
Niai-VfXtieW'raMmjrtolllllKtmcHQWSiK  MNPiSiiraMmanicrMicioconiCorpormn  IA>roiaaitndemvko>SonaoneDutribuWnCorpoi«lKXi 
Cmaua  Ox)X«CornirwwmnsAuociM«lrK  Smirtconi  11- Hare  Micro  Compute  PnxXtcis  Inc 


Technotogy  you  can  Trust. 


POP-UP  HELP 


There's  some  surprising  information 
hidden  away  in  Diamond  Tips  V2 . The  ex- 
planation for  WordPerfect's  Print  Mode 
key  begins  with  the  line  “Lets  people 
ch^ge.”  The  next  line  makes  clear  that 
this  means  you  can  change  pitch  and  justi- 
fication, but  for  a moment  it  looks  as  if 
WordPerfect  has  psychological  powers 
that  not  even  its  authors  could  imagine. 

— Edward  Mendelson 


KeyNotes/ Associated 
Press  Stylebook 

Slide  a press  pass  into  the  hatband  of  your 
battered  fedora,  install  the  KeyNoteslAsso- 
dated  Press  Stylebook  on  your  computer, 
and  sit  down  to  write  like  a hard-boiled  re- 
porter. Or  not  quite  like  a hard-boiled  re- 
porter, because  the  AP  Stylebook  is  packed 
with  rules  and  regulations  for  punctuation, 
word  choice,  and  everything  else  relating 


to  the  proprieties  of  the  written  word. 

Digital  Learning  Systems'  $49.95  pop- 
up English  teacher  even  knows  the  rules  of 
sport  and  business.  Work  your  way  down 


FACT 


FILE 


KeyNoted Associated 
Press  StyUbooki 
VcnIanl.O 
Digital  Learning 
Systems 
4 Century  Dr. 
Parsippany.  NJ  070S4 
(20t)  538-6640 


List  Price:  $49.93 

Requires:  128K  RAM  (minimum),  hard 
diskdrives,  DOS  2.0  or  later. 

In  Short:  Lots  of  valuable  infonnation  on 
writing  style,  but  effectively  hidden  by  incon- 
venient program  design.  Not  copy  protected. 
CintXEISIOWnEADeBSBtVCEOBD 


the  menus  to  rabbit  punch,  and  the  ptt)- 
gram  explains  it  as,  “A  punch  behind  an 
opponent's  neck.  It  is  illegal.”  But  it 
won't  tell  you  all  you  need  to  know  about 
computer  terms,  despite  its  extensive  vo- 
cabulary. Ask  it  about  assembler,  for  ex- 
ample. and  it  explains:  "A  type  of  pro- 
gram. Do  not  use  assembler  program, 
which  is  redundant.” 

You  don't  get  much  more  help  from  the 
design  of  the  program.  Let's  imagine  that 
your  deadline  is  S minutes  away,  and 
you're  afraid  of  getting  scooped  by  your 
archrival,  that  mild-mannered  reporter 
from  the  Daily  Planet.  You  need  advice 
fast  on  the  proper  use  of  the  term  SALT 
Talks.  You  pop  up  the  main  menu  and 
press  S to  start  a search.  But  you  forgot  that 
the  KeyNoteslAP  Stylebook  uses  65  sepa- 
rate files  to  store  its  data.  You  begin  wait- 
ing while  the  program  begins  scanning  all 
those  files,  and  finally  you  decide  you 
need  quicker  action. 


If  yodte  looking  for  a hi^ 

^)eed  laser  printer  that  can 
easily  handle  as  much  as 25(000 
pages  a month,  the  new  Toshiba  ftgeLaserl2*  is  the 
machine  for  yoa 

It  thrives  in  any  hi^-volume  office  environment 
Whether  it  consists  of  a productive  single  user,  or  a 
network  of  multiple  users  sharing  the  workload 
FbgeLaserl2’s  extended  product  life  mi^t 
help  erqrlain  its  hard-work  mentality. 

At  up  to  L2  million  pages,  it's  three  — 

times  more  durable  tlm  other  laser 
printers.  And  better  still,  at  12  pages 


perniinute,FcigeLaserl2isupto50%  festerthan 
many  other  laser  printers. 

YoifU  also  have  an  equal  appreciation  for  its 
advanced  paper  handling  optiona  Like  its  folly- 
integrated  automatic  envelope  feeder.  This 
option  lets  you  print  large  quan- 
tities of  envelopes— up  to  100  at 
a time— without  constantly 
barrging  away  on  your  office 
typewriter. 


So  you  press  Esc  to  get  back  to  the 
menu,  and  then  you  descend  one  menu 
level  to  an  alphabetical  list  of  each  file. 
You  bang  on  the  PgDn  key  until  you  reach 
the  heading  that  includes  sa  to  sc.  You 
press  Enter  and  then  scroll  down  through 
another  alphabetical  list  until  you  reach 
SALT.  You  press  Enter,  and  see  a screen 
with  the  words  “See  Strategic  Arms  Limi- 
tationTalks  (Treaty).”  So  you  press  Esc  to 
get  back  to  the  menu  and  S to  .search  for 
strategic.  The  program  immediately  dis- 
plays the  same  screen  you  just  saw,  and 
when  you  try  again  it  reports  it  can’t  find 
the  word.  That’s  because  if  you’re  in  one 
of  the  data  files,  the  program  can  search 
only  within  that  file.  To  search  through  the 
entire  database  you  must  be  at  one  of  the 
top  menus.  So  you  go  up  one  more  menu 
level,  find  the  file  for  st  to  sy,  and  page 
through  until  you  find  strategic.  By  this 
time  the  Daily  Planet  has  already  hit  the 
streets. 


i jlli  E D I T O R ’ S 
Ad  CHOICE 


.DOS  Help! 

• Sherpa  for  1-2-3 

Accurate  and  reliable  pop-up  help 
is  hard  to  find.  Though  many  pro- 
grams have  usefid  individual fea- 
tures, comprehensive  packages  are 
few.  At  their  best,  pop-up  help  pro- 
grams need  to  meet  the  needs  of  both 
new  and  experienced  users. 

Flambeaux  Software's  DOS 

Help!  offers  exactly  what  the  name 
says— full,  flexible,  and  accurate 

DOS  help.  It's  easy  to  use  as  a pop- 
up or  standalone  and  more  com- 
plete than  the  DOS  reference  man- 
ual. DOS  Help!  gives  you  in-depth 

advice  and  real-world  warnings 
you'll  never  get  from  Microseft  or 
IBM.  It's  the  one  help  program  to 
own  if  you' re  already  a DOS  ex- 
pert— or  want  to  become  one. 

No  program  could  ever  fidly 
document  the  hundreds  of  complex 
functions  of  that  ubiquitous  pro- 
gram, Lotus  1-2-3.  Sheipa  for  1-2-3 
mounts  an  assault  on  the  summit  of 
1-2-3  proficiency  by  serving  as  an 
excellent  step-by-step  guide.  Spe- 
cial mention  goes  to  1 -2-3  (^ickRef 
for  its  strong,  on-line  tutorial. 

Whafemore,ourdual-binp£qDerfeeder,(X)mbined 
with  RigeLas^l2’sstandaid  cassette  feeder,  provides 
a pcqjer  Cc^Mcity  of 750  sheets. 

So  now,  with  a total  of  three  p^)er  feeders,  you  can 
print  letter  and  l^al  sizes,  or  even  labels  and  enve- 
lopes, automaticdly. 

As  for  multiple  emulations,  HP  In  Touch  with  Tomorrow 

LaserJet 500 Plus,* Diablo,® IBM^  CU  ■ D it 

Graphics,  Qume*  and  IbslubaF^l  | | 

all  (X)m6  standard,  as  do  parallel/  TosSita  America.  Ik..  Infonnatiori  Systems  Division 


For  a RageLaserl2  demonstration,  call 
1-800457-7777  for  the  name  of  the  Toshiba  printer 
and  computer  dealer  nearest  yoa 
Then  see  how  well  ft^La^rl2  performs  in  your 
surroundings. 


IBM  is  a registered  trademark  of  International  Business 
Machines Coiporation.  Diablo  isa  registered  trademark 
of  Xerox  Corporation.  Qume  is  a registered  trademark 
of  Qume  Corporation.  LaserJet  500  Plus  is  a registered 
irademarit  of  Hewlett-Packard. 


A lot  of  computer  for  your  money 


■ jilSTEMS  I’HlCl 


U 


uKin5Cit«^'* 


Bentl(^286/12 

$105^5 

12MHz  80286  processor,  1MB  RAM,  1.2MB  floppy  drive, 
dual  floppy/hard  drive  controller,  200-watt  power  supply,  and 
keyboard. 

* With  40MB  HD  Seagate,  30iiis  . . $1545 

• With  TOMB  HD  MiniScribe,  28iiis  . . . $1815 


Bentl(^286/10 

SsTsystemt^ $979 

lOMHz  80286  processor,  S12KB  RAM.  1.2MB  floppy  drive, 
dual  floppy/hard  drive  controller,  200-watt  power  supply,  and 
keyboard. 

* With  40MB  HD  Seagate,  30ms  . . . $1429 

* With  TOMB  HD  MiniScribe,  28ms  . . $1699 


Bentley  Computers  ...  The  Price/Performance  Leaders! 


More  memory,  more  power.. 


Monographkrs  Card 
Itoa  80  cd  X 25 
lines;  graphics  mode: 

720  X 348;  ptfaiiel 
pQrt<...y »oS 


Mono  pMnbo 

MCffegiyhics  card  and  monitor 


Mice-lndispensible  for 
deskK^  puUishtog  ^)pUca- 
>3^.  «tions.  mice  provide  easy 

iFStireoi  with 

tut  Md  wrivel  ”**«"  P“=^ 

$89 


$U9 


.£  ^ Logitech  C7 
V Serial  Mouse. 


MS  Bus  Mouse  . . . 
Genius  GM'^-K 
Serial  Mouse 


..$T9 

.$119 


..$55 


EGA  Card  EGA  Monitor 

■>  640  X 3Sa  2S6KB  14"  nibe,  D"  dixgonal . _ 

^ dliplxy  RAM $129  high-resolutioii $349 


EGA  Combo  . , 

EGA  end  ud  monitor. 


$469 


»VjCiiicir.iCiit4 


$59 


Color  Monitor 
M"  tube, 

CGA  monitor $239 


Color  Combo 

CGA  end  and  monitor  , 


$289 


Modems-AU  Bentley 
modems  are  con^Mtible  with 
all  popular  communiesAkm 
standi^  and  have  auto 
answer,  auto  redial,  and  auto 
voice/data  switching.  Exter- 
nal modems  include  LED 
status  indicators  and  require 
modem  cable  for  hookup. 
3000200  Baud 

liUemal  Modem $69 

3000200/2400  Baud 

Intonal  Modem . « . .$139 
3000200  Baud 
Extmial  Modem  ....$89 
2400  Baud 

Extmial  Modem  . . . $159 


XT’MFC-A  six-function  AT-MFC-for  IBM  PC 

expansion  card:  384KB  Up  to  l.SMB  mm^  j 
RAM,  serial  port,  parallel  panston,  serial  4k  i ' 
port,  game  port,  ckxk-  port.  Comes  with  ( 
calendar  with  battery  Onh 

backup,  and  utility  software.  ^ ' 

Only $199 

mm 

EMS-Expuded-Mei 
‘ Specificadon  card  c6i  ^ f.'.C 

MEM-576-Mcmor>  expan-  We  with  the  Lotus/tt 

sion  card  that  fits  in  a s^rt  Microsoft  mroaory^^ 
slot  and  st^iports  either  tion.  Comes  with  t 

64KB  or  256KB  chips.  pandaWc  to  2MR  1 _ 

Comes  whh  OKB,  expan-  utility  software. 

daWe  ID  192KB.  284KB  or  PC  Vtnkm 
576KB.  Only 

Only $35  ATVhnion 

Only 

OrchM  Hny  Ibrbo-  Coproceston 

80286  procesiing  speed  for  8087.3  (SmHz) 

yo"  8087-2  (8MHz) 

Only $299  80287^  (6MHz)  .... 

80287-8  (8MHz) ... . „ . ^ 

80287-10  (lOMHz) . . . 

AT  l/0*Serul  port  and  PC  I/O-Serial  port, 

psnllel  pon.  parallel  port,  game  pem. 

Only $59  and  clock-calendar  with 

^ battery  backup. 

Only 


...  plus  a one-year  warranty! 


EMSPUlCii; 


Bsntl^286/8 

Base  System  

8MHz  80286  processor,  512KB  RAM,  1.2MB  floppy  drive, 
dual  floppy/hard  drive  controller,  200-watt  power  supply,  and 
keyboard. 

* With  20MB  HD  Seagate,  65ins  . . . $1095 

* With  40MB  HD  Seagate,  30iiis  . . . $1295 


Bentley  Turbo-10  ^ 

Base^j^tenTr 

Tlirbo-chatged  XT-compatible  8088  processor  running  at 
lOMHz,  640KB  RAM,  one  360KB  floppy  drive  and  controller, 
eight  expansion  slots,  150-watt  power  supply,  and  keyboard. 

• With  30MB  HD  MiniScribe,  65ins . . . $799 

• With  40MB  HD  MiniScribe,  61ins  . . . $859 


Enhance  your  Bentley-286  with  our  popular  AT  add-on  products! 


Hard^^Disk  Drives 


High  Quality  • High  Storage  Capacity 
Low  Price  • High  Performance  ‘ ^ 
One-Year  Limited  Wuranty  " 

For  Your  BentlQr-286 


40MB  Seagate  (30ms).;  . . 
43MB  MiniScribe  (25nis) . 


70MBMiniScribe  (28ms) 


$459 

$569 

.$749 


PC  Hard  Disk  Kits- 

(^Hty  30MB  and  40MB  hard  disk  kits  for  the  IBM  PC  and 
compatibles.  Each  kit  includes  a half-height  Winchester  hard 
disk,  hard  disk  controller,  cables,  software,  mounting  hard- 
ware,  and  complete  illustrated  installation  manual. 

20MB  MiniScribe  (6Sliu)  -$279 

30MB  MiniScribe  (6Siiis)  7. 

40MB  MiniScribe  (61im) 

20MB  *»»•— rr;  ' 

For  the  ComfMq  BMlaUeVv .. ..........  . w . .$297 


$339^ 

$399 


J I 

3<iOKB  Diskette  Drives- 

Convenienoe  and  compatibility. 

For  PCs ,..  .$99 

RjrATi  $109 


Internal  Tape  Backups-Avoid  disk  swapping; 
use  streaming  tape  for  your  IBM  PC^.  AT"^  or 
compatibles. 

40MB  60MB 

For  the  PC  - $389  For  the  AT $757 

Computer  Products 

1700  StiU  Meadow  Cove  Round  Rock.  tk.  78681 
Amazing  prices  on  quality  computers  and  add-on 
products.  Free  UPS  ground  shipping  in  the  con- 
tinental U.S.A.  Thirty-day,  money-back  guarantee 
(does  not  include  return  tei^).  No  surcharge  for 
MasterCard,  VISA.  COD,  or  cashier’s  check.  For- 
tune 1000,  university,  arxi  institution  purchase 
orders  accepted  with  ^^mived  credit.  Prices  are 
subject  to  chai^  without  notice.  One-year  limited 
warranty. 

Saks  Hours:  Mon.—  Fri.  8 a.m.—  9 p.m. 

Sat.  9 a.m.—  S p.m. 
Ibch.  Support:  Mon.—  Fri.  9 a.m.—  S p.m. 

Order  Toll  Free 

800-234-4442 

l^h  Support:  512-250-8202 


CIRCLE  275  ON  READER  SERVICE  CARD 


■ POP-UP  HELP 


I have  ever  liad  a Pleasttre  in  obtaining  ang  little  Anecdotes  of  ny 
Ancestors.  Vou  nay  renenber  the  Enquiries  I nade  anong  the  Reniains  of  my 
Relations  uhen  you  were  with  Me  in  England*  and  the  Journey  I took  for 
that  pu 
Circtms 
and  exp 
Retires 
sone  oi 
which  I 
Reputat 
conside 
with  th 
knouj  a 
therefo 
induc'd 
haue  no 
only  as 
sone  Fa 
change 
but  tho 

such  a Repetition  is  not  to  be  expected^  the  Thing  Most  like  living  one's 
Life  over  againi  seens  to  be  a Recollection  of  that  Life;  and  to  sake 
that  Recollection  as  durable  as  possiblej  the  putting  it  down  in  Writing. 
-Herebyj  toOf  I shall  indulge  tlie  Inclination  so  natural  in  old  fleni  to 

Doc  1 Pg  1 Ln  14  Pos  12 


personal  cosptter- 


A version  of  a microconputer  designed  for  individual  use. 
T]>ey  vary  greatly  in  size  and  capacity.  Do  not  use  tlie 
abbreviation  K 


Continue  »®arch 


This  gets  you  rattled,  and  you  realize 
you’ve  forgotten  how  to  use  an  apostrophe 
in  possessive  nouns.  So  you  pop  up  the 
stylebook,  choose  “A  guide  to  punctua- 
tion” from  the  main  menu,  then  select  the 
alphabetical  file  "ampersand — hyphen” 
from  the  sub-menu,  then  “apostrophe” 
from  the  next  menu.  This  brings  up  a 
screen  that  says  only  “Follow  these  guide- 
lines” and  absolutely  nothing  else.  So  you 
go  back  to  the  menu,  where  you  find  the 
subhead  “possessives”  a few  lines  below 
“apostrophe.”  You  position  the  highlight, 
press  Enter,  and  you'll  get  a screen  that 
says  “See  the  possessives  entry  in  main 
section,  ” By  this  time  the  Daily  Planet  has 
come  out  with  its  evening  edition. 

A lot  of  useful  information  is  packed 
away  in  the  KeyNoteslAP  Stylebook. 
You'll  find  the  same  information  in  the 
convenient  spiral-bound  book  version  for  a 
lot  less  money.  And  you  may  find  it  a lot 
faster,  too. — Edward  Mendelson 


If  this  magazine followed  the  guidelines  in  the  KeyNotes/Associated  Press  Stylebook,  a wouldn  I 
exist  at  all.  When  you  run  the  search  function  from  the  top-level  menus,  the  program  takes  a tong 
time  to find  the  desired  string.  But  when  you  run  it from  a low-level  menu,  it  searches  only  in  a 
limited  group  of  fdes  and  may  not  find  the  reference  at  all. 


I have  ever  had  a Pleasure  in  obtainii^  any  little  Anecdotes  of  wy 
Ancestors.  You  May  reMeMber  the  Enquiries  I Made  anong  tlie  ReMains  of 
Relations  when  you  were  with  Me  in  England;  and  the  Journey  I took  for 
that  pu 
drams 
and  exp 
Retiren 
sone  ot 
which  I 
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such  a Repetition  is  not  to  be  expectedj  the  Thing  Most  like  living  one's 
Life  over  againi  seens  to  be  a Recollection  of  that  Life;  and  to  Make 
that  Recollection  as  durable  as  possiblei  the  putting  it  down  in  Writing. 
-Herebyi  tooi  I shall  indulge  tl)e  Inclination  so  nattiral  in  old  Neni  to 

Doc  1 Pg  1 Ln  1 Pos  12 


Titles 


colonel*  lieuteivtnt  coloiiel 

connander*  coast  guard  or  navy 
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KeyNoles  Writer’s  Handbook  contains  a mine  of  miscellaneous  information . Press  Enter  at  this 
point,  and  you'll  be  reminded  to  address  your  dentist  as  Barbara  Smith,  D.D.S.,  when  you  write  to 
the  office,  and  as  Dr.  Barbara  Smith  when  you  write  to  her  home.  You  should  probably follow  this 
advice  if  you  prefer  your  dentistry  to  be  painless. 


KeyNotes  Writer’s 
Handbook 

When  you  discover  that  a reference  book  is 
incorrect  in  its  treatment  of  maners  that 
you  know  about,  how  much  will  you  trust 
its  treatment  of  matters  that  you  don’t 
know  about? 

KeyNotes  Writer’s  Handbook  brings 
that  question  to  mind  in  the  world  of  com- 
puter references.  This  package  is  Digital 
Learning  Systems’  $29.95  pop-up  refer- 


F A C T 


FILE 


KeySotes  Writer's 
Handbook 
Digitul  Learning 
Systems 
4 Century  Dr. 
Parsippiiny,  NJ  07054 
(201)538-6640 
List  Price:  $29.95 


Requires:  128K  RAM.  one  disk  drive  . IX)S 
2.0  or  later. 

In  Short:  Miscellaneous  information  on 
grammar,  diction,  holidays,  and  much  el.se, 
but  only  intermittently  reliable.  Not  copy 
protect^. 
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ence  on  all  aspects  of  writing.  It  includes 
rules  and  guidelines  for  diction,  capitaliza- 
tion, spelling,  and  forms  of  address.  It 
adds  suggested  formats  for  business  letters 
and  lists  of  abbreviations,  holidays,  and 
foreign  expressions.  It  defines  computer 
terms  and  explains  just  about  every  sign 
and  symbol  included  in  the  IBM  PC  char- 
acter set.  It’s  packed  with  useful  details. 
But  it  also  includes  some  absurd  misinfor- 
mation that  makes  everything  else  seem 
less  trustworthy  than  it  is. 

A list  of  proofreading  symbols  includes 
“o/”  and  says  it  means  “correct  an  error.  ’ ’ 
Proofreaders  will  be  astonished  by  this 
news.  A list  of  foreign  words  defines  au 
nalurel  as  French  for  “nude.”  The  phrase 
means  “cooked  simply,  without  season- 
ing”; it  means  “nude"  only  as  a joke.  The 
definition  of  faux  pas  as  “a  false  step”  is 
literally  accurate,  but  puzzling  to  anyone 
who  doesn’t  know  that  the  phrase  means  a 
social  misstep  or  blunder.  De  rigueur  does 


not  mean  “obligatory”;  it  means  “pre- 
scribed by  fashion  or  custom.” 

The  program’s  list  of  computer  terms 
repeats  the  old  myth  that  the  term  debug 
got  its  start  when  someone  removed  a 
moth  from  a computer  in  the  1940s.  In 
fact,  Thomas  Edison  used  the  word  bug  to 
refer  to  problems  in  his  inventions,  and  de- 
bug dates  back  to  World  War  11  aircraft 
mechanics.  Elsewhere  in  the  list  of  com- 
puter terms,  ergonomics  is  defined  as  a 
“system”  of  adapting  working  conditions 
to  the  needs  of  the  worker,  rather  than  as 
the  applied  science  that  seeks  to  devise  a 
system  to  accomplish  this. 

Some  of  the  program’s  grammatical 
rules  are  questionable  or  worse.  You’re 
told  to  use  who  or  that  when  referring  to 
persons  and  which  when  referring  to 
things.  This  doesn’t  even  hint  at  the  impor- 
tant distinction  in  meaning  between  “The 
program  that  gets  these  things  wrong  is 
called  KeyNotes  Writer's  Guide"  and 


“The  program,  which  gets  these  things 
wrong,  is  called  KeyNotes  Writer’ s 
Guide."  The  first  of  these  sentences  is  the 
answer  to  the  question,  ‘ ‘What  is  the  name 
of  the  program  that  gets  these  things 
wrong?”  The  second  is  the  answer  to  the 
question,  “What  is  the  program  that  you 
have  on  your  screen?’  ’ 

It  isn’t  especially  easy  to  find  informa- 
tion in  this  program,  either.  You  have  to 
step  down  a series  of  menus  to  find  the 
word  you  want,  and  if  you’re  looking  up  a 
word  in  the  first  half  of  the  alphabet  and 
want  to  check  a word  in  the  second  half  of 
the  alphabet,  you  have  to  back  out  of  the  A 
through  M list  and  start  over  in  the  N 
through  Z list.  A search  function  scans  the 
entire  database  only  when  you  invoke  it 
from  one  of  the  high-level  menus,  not 
while  you’re  in  the  data  screens. 

Whether  of  not  you’re  a writer,  you 
probably  need  a calendar  and  a list  of  holi- 
days. The  KeyNotes  Writer's  Handbook 


Point-And-Shoot 

PC-FULLBAK 


■■  ■ 


Hard-Disk  Backup  Easy  as 
Shooting  Hsh  in  a Barrel! 


DMaaCORP 


RO.  Box  1711,  Austin,  TX  78767  Telephone:  (512)  328-1041 

PSI2  and  0SI2  are  trademarks  ol  Intemalkinal  Business  Machines,  inc. 


REUABLE! 


MCUII  Now  for  OS/2!  Point-And-Shoot  PC-FullBak 
ll  L If ! is  now  available  for  your  OS/2  system. 
TAOTI  Point-And-Shoot  PC-FullBak  is  the  fastest 
iHO  I ' backup  utility-  period!  Run  it  on  your  IBM 
PC,  XT,  AT,  or  PS/2  30, 50, 60, 80,  OS/2  or  true  hardware 
compatible  at  up  to  20  mhz! 

QIMPI  PI  <rust  use  the  light-bar  menu  to  select 
0 1 III  I LC ! and  mark  the  directories,  subdirecto- 
ries, and  individual  files  you  want  to  back  up!  Back  up 
data  all  over  your  hard-disk  with  a single  command! 

Point-And-Shoot  PC-FullBak  keeps 
your  data  safe-but  don't  take  our 
word  for  it:  "The  product  has  never  failed  to  give  me  a 
reliable  RESTORE,"-Jim  Seymour,  Micro  Business 
A DADPAIIUI  With  Point-And-Shoot 
H DHullHIIl!  PC-FullBak,  youll  never  have 
to  talk  about  the  data  that  got  away.  And  at  only  $129.95, 
it!s  a bargain!  Available  at  quality  software  retailers  or 
from  us  at:  (512)  328-1041.  Your  satisfaction  is  guaran- 
teed-or  well  refund  your  money!  And  that!s  no  fish  story. 

AWARD-WINNING 
SDFTWAREI 

The  award-winning  family  of 
products  from  Westlake  Data 
T Corp.  has  received 

PC  Magazine's 
Editor’s  Choice  Award 

EDitTKS) 

nominated  for 


PC  Magazine's  Technical 
Excellence  Award. 
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Key  Tronic  announces 
A salisMon  guarantee 


an  end  to  the  rat  race, 
makes  youlhe  winner. 


Let’s  face  it  With  so  many 
different  mice  on  the  market, 
making  the  right  choice  has 
been  a confusing  decision. 

But  not  anymore. 

Because  now  Key  Tronic 
introduces  the  Professional  Series 
Mouse,  the  mouse  that’s  backed 
by  an  unbeatable  satisfaction 
guarantee.  If  you  are  not  com- 
pletely satisfied  for  any  reason, 
return  it  to  Key  Tbonic  for  a 
replacement  Or  your  money 
back. 

With  a guarantee  like  that 
you  really  can’t  lose.  What’s 
more,  everything  about  this 
mouse  is  designed  with  your 
satisfaction  in  mind.  Take 


getting  started,  for  example. 
Key 'finnic’s  documentation  is 
written  in  clear  and  easy-to- 
follow  English — instead  of 
“computerese.” 

Ifyou  have  any 
questions  at  all, 
however,  a trained 
expert  is  only  a 
phone  call  away. 

Key  TVonic’s  toll 
fi'ee  support  line 


Etm  the 
mouse  package  is  desip,ne(l  u ith 
yvursatL^faciion  in  mind. 


spreadsheets — faster  and  easier. 

The  mouse  has  even  been 
carefully  designed  to  fit  the  con- 
tour of  your  hand  — a benefit 
that  translates  into  less 
fatigue,  greater  pro- 
ductivity, and  a lot 
more  enjoyment. 

No  other  mouse 
package  offers  so  many 
reasons  to  be  satisfied 
Top  it  all  off  with 
the  satisfaction  guar- 


makes  it  that  easy. 

What  about  compatibility?  No  antee,  and  it’s  sure  to  be 
problem.  The  Professional  Series  the  mouse  you’ll  reach  for  first. 
Mouse  works  with  IBM  PCs,  XTs,  So  celebrate  the  end  of  the 

ATs*  and  most  compatibles.  And  mouse  rat  race.  Contact  your 
Key  TVonic’s  menuing  software  local  Key  Ttonic  dealer  or  call 

makes  just  about  any  application  1-800-262-6006.  In  Washington 
— fi’om  desktop  publishingto  state,  call  (509)  927-5515.  T^en 
I find  out  more  about  the 

lie  mouse  that’s  guaranteed  to 

Professional  Series'" 


make  you  a winner. 


‘BMK.n«rfXriRrt|iaDaln*nrts<ilteaMCap(niMi 
■■hrUMI-l'J.tVBMrB 
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Jure,  you’re  going  to  love 
the  new  look  of  Sigma  Designs’ 
LaserView  Display  System. 

But  the  real  beauty  is  in 
how  well  it  handles  your  desktop 
publishing,  spreadsheets  and 
word  processing. 

/-V  ' 

^uite  simply,  LaserView  offers 
the  sharpest  image  an>'W'here:  an 
eye-opening  166-4x1200  (IIS  dpi) 
resolution  for  detail  drawings,  half- 
tone images,  or  even  6-point  type. 
.\nd  an  additional  resolution  mode 
of  832x600  for  text-  based  work 
( for  the  .Macintosh  II  and  SE). 

So  what  you'll  get  is  the 
performance  of  a workstation  in 


a PC  envimnnient.  .\  full  19" 
monitor  that's  ea.sy  on  the  eyes, 
thanks  to  its  high  contnist  screen; 
easy  on  the  body  because  of  its 
tilt  swivel  base;  and  easy  to  work 
with,  since  you  can  \iew  anything 
from  a two-page  spread  to  an 
engineering  drawing. 

Rit  it  all  togetlier  and  y ou  ha\  e 
a single  monitor  solution  for 
IBM  PCs  and  Macintosh  11  orSE. 
With  full  software  compatibility. 

Laser3'iew  allows  y ou  to  see 
your  work  the  way  it  was  meant  to 
be  seen.  No  matter  what  software 


you're  using  — Ventura  Publisher, 
Pagemaker.  Excel,  or  whatever. 


Wa, 


r ant  a closer  look?  \'isit  your 
nearest  authorized  Sigma  Designs 
dealer.  Or  call  Sigma  Designs  today 
atalS-^'O-OIOO. 

Then  see  why  the  newest 
.screen  star  isn't  just  another 
pretty  face. 


= _ = sigma  Designs,  Inc. 
p=  4(iS()l  Landing  farUac 

====>  Fncnioni. 

xigma  Inc  IBM-  Inlrmational  Bucul(!^v 

*laclHur«t«irp.  M«c■^u<^h  IM  Applet ompuirr.  Inc.^rniurai 
Publi^r  TH  >rniura  Vllwarr  Inc.  Pagemaker  Udu.%  i«rp 
Hkn>«oAL\crl;  - Micn>H>hlorp. 
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SIGMA  DESIGNS 


POP-UP  HELP 


includes  calendars  for  1986  through  1988. 
But  the  version  we  received  in  the  fall  of 
1987  listed  holidays  only  for  1987. 

— Edward  Mendelsofi 

Word  QuickRef 

No  one  outside  Microsoh's  publicity  de- 
partment pretends  that  Microsoft  Word  is 
simple  to  learn  or  that  its  logic  is  easy  to  re- 
member. Worse,  IVorrf  son-line  help  rare- 
ly seems  to  offer  the  information  you  need. 
If  you  want  a memory-resident  cheat  sheet 
that  can  help  you  avoid  Word's  pitfalls, 
consider  American  Training  Internation- 
al’s $99.95  Word  QuickRef.  Even  experi- 
enced Word  users  can  be  in.sttucted  and 
distracted  by  the  lively  pop-up  tutorials  in 
Word  QuickRef.  When  you  can’t  think  of 
anything  to  write,  you  can  watch  the  tutori- 
al type  out  documents  for  you. 

\^en  you  load  Word  QuickRef,  it  steps 
in  and  loads  Word  automatically.  Press  the 
gray  Minus'  key  while  working  in  Word, 
and  a small  witjdow  pops  open  with  an  al- 
phabetical list  of  Word  topics  and  com- 
mands. As  soon  as  you  scroll  to  a heading, 
a larger  window  displays  a screen  or  two  of 
information  . You  can  get  a quick  summary 
of  the  Alt-key  format  commands,  or  a 
chart  of  the  function  keys,  or  an  explana- 
tion of  WorcT s math  operations. 

The  program  recognizes  many  of 
Word's  dangers  and  peculiarities.  It  warns 
you,  for  example,  that  you  must  set  mar- 
gins for  running  headers,  and.  even  better, 
tells  you  how.  But  it  doesn’t  emphasize 


Word  QuickRef 
AnKTican  Training 
Inicmutional  Inc. 

12638  Beatrice  St. 

Urs  Angelc-s.  CA  900(76 
(8(K))421-4X27 
(213)823-1129 
!.isl  Price:  $99.95 
Requires:  320K  RAM.  two  disk  drives. 
tX)S  2.0  or  later 

In  Short:  A detailed  guide  to  Microsoft 
Word.  Version  3. 1 . with  clever  tutorials. 
Quicker  and  simpler  than  Word" s own  help 
screens.  Not  copy  protected. 
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Word’s  worst  danger — the  ease  with 
which  you  can  wipe  out  a huge  chunk  of 
text  that  you’re  storing  in  the  deletion  buff- 
er when  you  decide  to  clean  up  your  text  by 
deleting  a single  character. 

The  program’s  list  of  topics  isn’t  meant 
for  absolute  beginners.  If  you  don’t  know 
how  to  save  a file,  you  won’t  learn  how  by 
looking  under  Save — or  even  under  Trans- 
fer Save,  which  is  Word' s name  for  it.  Nei- 
ther of  these  terms  is  listed  in  the  index. 
But  you  can  learn  the  basics  from  Word 
QuickRef  s four  tutorials,  which  are  acces- 
sible via  the  gray  Plus  key.  These  walk  you 
through  most  major  topics,  from  editing  to 
mail  merge,  by  making  you  type  in  the  cor- 
rect keystrokes,  while  working  in  Word. 
The  program  feeds  in  keystrokes  too,  so 
using  a tutorial  is  like  playing  a Word  duel 
with  your  computer.  The  tutorials  la.st  up 
to  a quarter  of  an  hour,  and  you  may  feel 
trapp^  at  limes.  Don't  try  to  escape  with 
the  Esc  key.  The  program  adds  to  the  sense 
of  claustrophobia  by  blocking  off  that 
tempting  and  obvious  exit. 

'You  can  learn  a lot  from  these  tutorials. 
The  formal  lessons  introduce  you  to  more 
kinds  of  tabs  than  you  ever  wanted  to 


meet.  And  when  you’re  finished  with  the 
mail-merge  lesson,  you’ll  be  able  to  use 
such  tricky  commands  as  the  one  that  in- 
serts text  when  a field  is  greater  than  a 
specified  sum. 

Word  QuickRef  covers  Word,  Versions 
3.0  and  3. 1 , but  the  tutorials  stumble  when 
they  try  to  work  with  4.0.  The  program  in- 
sists on  using  Word's  character  mode.  If 
you  try  to  use  Word  QuickRef  when  Word 
is  in  graphics  mode,  you  will  see  a graphic 
display  of  disa.sler.  You’ll  have  no  trouble 
with  a conventional  monochrome  or  color 
monitor,  but  a Hercules  Graphics  Card 
Plus  displays  all  of  Word  QuickRef  s 
menus  in  underlined  italics.  The  program 
needs  about  80K  in  addition  to  Word's 
minimum  of  256K. 

If  you’ve  upgraded  your  copy  of  Word 
to  Version  4.0,  you’ll  find  that  it  gives  bet- 
ter help  than  3. 1 did  and  even  lets  you  se- 
gue into  the  tutorial  while  in  the  middle  of 
the  progr^.  But  Word  QuickRef  still  can 
be  useful  for  quick  reference,  especially  if 
you  like  to  see  an  extra  window  or  two  su- 
perimposed on  the  eight  text  windows  you 
can  get  in  Word  itself. 

— Edward  Mendelson 


PROGRANIABLE  HACKOS  The  best  addition  to  '$  n 

|ros . These  can  be  as  sinple 

Replace  and  can  write  an  autoexec 

Ruler  90U  start  the  progran. 

[ Running-head  1 I'cif'  you  switch  on  a 

Scrap  e keystrokes  you  want  to 

Search  nacro  and  save  it  in  the 

Press  Esc  to  exit  rfxplanation^^^^^^^^^^^" 

REPEAT I and  variables  A Running-head  is  a paragraph 
or  directly  fron  any  o that  appears  in  the  top  and/or 
BASIC  is  all  the  progr  botton  nargin  of  every  page 
sitting  down  to  write  when  a docunent  is  printed. 

Mmial  is  clear  enough  

even  if  you've  never  p Running-heads  often  contain 
Macros  require  a tedio  such  infomation  as* 
testi^ig  before  they  re 
convenience.  A trace  n a docunent  title 


COMMAND  I Copy  Delete  Forn 
Options  Print  Qu 
Edit  docunent  or  press  Es 
P2  D6  CoS  m 


a docunent  title 
a chapter  title 
a author's  nane 
a page  nunber 


Microsoft  Word 


Word  QuickRef  spells  out  Word’j  options  and functions  in  detail.  You  have  to  work  your  way 
through  the  general  definitions  of  the  different functions,  like  running  heads  and  other formatting 
options,  before  you  can  find  out  howto  use  them. 
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How  much 
would  you  pay 
for  a device  that 
does  all  this;  ^ 

• Print  Master  II  lets  all  your  computers 
easily  share  all  your  printers,  plotters,  and 
modems,  reducing  the  cost  per  user  of 
expensive  peripherals. 

* Print  Master  II  spools  print  jobs  in  its 
smart  256K  buffer  (field  expandable  up  to 
768K),  then  outputs  them  in  sequence  to  keep 
your  computers  and  printers  working. 

* Print  Master  II  allows  computers  to  select 
each  other  so  you  can  share  data  bases  and 
transfer  files. 

• Print  Master  II  makes  choosing  a connection 
as  easy  as  moving  your  cursor.  You  select 
where  you  want  your  data  to  go  from  a pop- 
up menu  generated  by  BayTech’s  memory 
resident  program. 


ports  are  operating  at  the 
same  time.  You  can 
set  baud  rates,  plus 
other  con- 
figuration 
changes, 
for  each  port. 

• Print  Master  II  handles  protocol  con- 
version automatically  (i.e.  serial/parallel, 
baud  rates,  handshaking,  etc.),  so  it’s 
compatible  with  virtually  all  makes  of  com- 
puters, printers,  plotters,  modems  and 
peripherals. 

* Print  Master  II  can  be  used  in  conjunction 
with  the  printer  server  of  a LAN  to  help 
off-load  network  traffic  by  providing  port 
expansion  and  extra  buffer. 


• Print  Master  II,  Model  808E,  features 
eight  flexible  ports:  sue  serial  and  two  parallel. 
You  can  set  any  port,  including  both  parallel 
ports,  as  a computer  port  or  a printer  port. 

• Print  Master  Il’s  serial  ports  operate  at 
real  speeds  up  to  9600  baud,  even  when  all 


• Print  Master  II  features  many  little 
extras  that  make  a big  difference  in  per- 
formance: shielded  cormectors,  a built-in 
power  supply,  easy-to-read  configuration 
menus,  fewer  parts  for  higher  reliability, 
sturdy  metal  case. 


How  about  S595?  Call  us  to  order  direct 
or  for  the  name  of  your  nearest  dealer. 


Bay  Technical  Associates,  Inc.,  Data  Communications  Products  Division 
200  N.  Second  St.,  Bay  Saint  Louis,  MS  59520  USA 
Telex  910-555  1618  BAYTECH,  Telephone  601-467-8251  or  toll-free 


800-523-2702 
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■ CONNECTIVITY  ■ 


space,  comfort,  and  security 
are  important  for  any  working 
environment.  For  many  of  us, 
happiness  is  a computer  dis- 
play and  keyboard  that  you 
won’t  wrestle  with  for  desk 
space.  Happiness  is  a comput- 
er that  won’t  let  someone 
walk  out  with  a megabyte  of 
stolen  data  on  a floppy  disk. 
In  short,  happiness  is  a clus- 
tered CPU  system. 

Essentially,  clustered  CPU 
is  a PC  on  a circuit  board  with 
a remote  connection  to  a 
small,  diskless,  noiseless 
desktop  terminal.  The  sys- 
tem’s circuit  board  includes  a 
microprocessor  plus  the 
RAM  and  other  computing 
circuitry  that  you  find  on  a 
PC’s  motherboard.  This  cir- 
cuit board  resides  either  inside 
a PC  AT  (or  similar  machine 
acting  as  a server)  or  in  a spe- 
cial cabinet  beside  it. 

Each  person  using  a clus- 


MAKING 

(BNNBCIBNS 

Clustered 

CPUs 

• 

Saving  space  and  defending  vital  data  are 
chief  among  the  reasons  for  choosing  a 
clustered  CPU  system  over  a PC 
workstation.  Discover  four  alternatives  for 
outfitting  the  bare-bones  network. 

FRANK  J.  DERFLER,  JR.,  AND  WALTER  ADAMS 


tered  CPU  terminal  com- 
mands a dedicated  PC.  Any- 
one can  hit  Ctrl-Alt-Del 
anytime  and  not  bother  any- 
one else.  But  the  power  sup- 
ply, disk  drive,  attached  print- 
er, and  other  peripher^s  of 
the  server  are  shared  among 
all  the  users. 

In  these  days  of  bargain- 
priced  computers,  clustered 
CPUs  don’t  necessarily  repre- 
sent the  least  expensive  way 
to  put  standalone  PC  prawer 
on  a desk.  They  are,  howev- 
er, a very  competitive  way  to 
give  people  networked  PC  re- 
sources. If  you  ignore  the  cost 
of  the  server,  the  average  per- 
user price  of  a clustered  CPU 
system  is  about  $1 ,000,  com- 
plete with  video  display  and 
keyboard.  You  would  have  to 
pay  that  much  today  for  a sin- 
gle-disk-drive PC  clone,  but 
you  would  also  have  to  add 
$300  to  $400  worth  of 
networking  hardware  and 
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■ CLUSTERED  CPU  SYSTEMS 


r Clustered  CPU  Systems:  Summary  of  Features 

(Products  listed  in  ascending  price  order) 


PC  II  Personal 
Network  Station 
Advanced  Digital 
Corp. 

JiL 

PC-Slave286 

Alloy  Computer 
Products 

QuickLink  IV' 

Cubix  Corp 

List  price  (per  station) 

$1,195 

$1,295 

$2,295 

Microprocessor 

Dual  80186 

Single  80286 

Four  NEC  V40s 

RAM 

512K  per  CPU 

1MB 

768K  per  CPU 

Ciock  speed 

8 MHz 

8 MHz 

8 MHz 

Terminal 

PC  screen, 
keyboard 

Serial  terminal 

Serial  terminal 

Connection 

Special  cables 

RS-232C 

RS-232C 

Ports 

1 serial  port 

1 serial  port 

1 serial  port 

Runs  under 

NetWare 

Network/OS. 

NetWare 

NTNX,  NetWare 

^—Indicates  Edtlot  s Chotce 

* The  performance  of  the  OuckUnK  ($695).  with  a smgie  server  on  a card,  matches  that  of  the  OuicKLirtk  IV.  with  four 
CPUs  to  a card 


software  in  order  to  get  all  the  same  capa- 
bilities of  the  clustered  CPU  system. 

DESKTOP  CONNECTIONS  A clus- 
tered CPU  system  comprises  one  of  two 
equipment  combinations:  an  RS-232C  ter- 
minal with  a PC-like  keyboard  and  dis- 
play, or  a standard  PC  monochrome  moni- 
tor and  keyboard  joined  by  special  long 
cables  to  the  CPU  and  host.  Both  have 
their  advantages.  While  the  standard-key- 
board-and-monitor  approach  does  provide 
better  monochrome  graphics  capabilities, 
the  cabling  scheme  needed  to  extend  the 
video  and  keyboard  signals  is  much  more 
complex  than  with  the  RS-232C. 

The  products  reviewed  here  employ 
both  combinations.  Cubix  Corp.'s  Quick- 
Link  and  QuickLink  IV  systems  use  RS- 
232C-connected  terminals  as  desktop 
workstations.  Alloy  Computer  Products’ 
PC-Slave/286  works  the  same  way,  but  the 
PC  n from  Advanced  Digital  Corp.  joins  a 
monochrome  monitor  with  a PC  keyboard 
to  provide  a desktop  workstation. 

With  either  type  of  CRT/keyboard 
combination,  the  name  of  the  game  is 
functionality  stripped  to  the  bare  bones.  If 
you’re  looking  for  frills  like  color,  a 
mouse,  or  expansion  slots,  then  a clustered 
CPU  is  not  for  you.  Forget  about  desktop 
publishing  and  CAD. 

Where  clustered  CPUs  work  best  is  in 
activities  like  word  processing,  spread- 
sheets, LAN  administration,  electronic 
mail,  database  management,  and  pro- 
gramming. These  systems’  major  advan- 
tages ate  the  small  size  of  their  desktop  dis- 
plays, their  low  output  of  heat  and  sound, 
and  the  security  gained  from  diskless  oper- 
ation. 

On  the  flip  side,  perhaps  their  primary 
drawback  is  their  reliance  on  one  central 
machine  that  acts  as  a server.  If  the  server 
goes  out  of  commission,  all  the  hosted 
CPUs  fail, too.  A minor  drawback  of  those 
systems  that  use  the  extended-keyboard 
and  video-monitor  architecture  is  the  cost 
and  bulk  of  the  cables. 

All  the  clustered  CPUs  reviewed  here 
can  run  under  Novell’s  Advanced 
NetWare.  An  important  benefit  of  this 
ability  is  that  you  can  combine  clustered 
CPU  stations  with  regular  NetWare  sta- 
tions on  the  same  network.  A clustered 
CPU  system  is  a good  way  to  expand  an 


existing  network  of  PCs  or  to  start  a net- 
work that  standard  PCs  can  join  later  using 
Ethernet,  StarLAN,  Token-Ring,  or  other 
shared-media  products. 

REMOTE  LAN  ACCESS  There  is  an- 
other handy  LAN-related  use  for  clustered 
CPU  cards.  The  full-featured  LAN  operat- 
ing systems  from  Novell,  Banyan,  3Com, 
and  other  companies  provide  a way  for  a 
remote  station  to  call  into  the  network  over 
a telephone  line.  But  using  this  approach  is 
agonizingly  slow  because  the  software 
used  to  make  the  station  a part  of  the  net- 
work has  to  exchange  many  data  packets 
dealing  with  file  handling  and  DOS  mes- 
sages between  the  workstation  and  the 
server.  These  exchanges  take  a long  time 
when  they  have  to  go  through  the  phone 
line  at  relatively  slow  speed.  Because  of 
this  limitation,  companies  like  Novell  rec- 
ommend using  a software  package  like 
Carbon  Copy,  PC  Anywhere,  or  Remote  to 
remote-control  a PC  on  the  network  and 
just  pass  screen  images  and  keystrokes 
through  the  telephone  lines  instead  of  de- 
tailed DOS  messages. 

Normally,  this  remote-control  ap- 
proach ties  up  a PC  and  its  network  inter- 
face card.  By  attaching  a modem  to  the  se- 
rial port  on  a clustered  CPU  card, 
however,  you  can  dedicate  the  equivalent 


of  a PC  to  remote-connection  duty  without 
investing  in  another  complete  machine, 
the  space  in  which  to  put  it,  a network  in- 
terface card,  and  cabling. 

TESTING  THE  SYSTEMS  When  you 
look  at  clustered  CPU  systems,  you  have 
to  evaluate  them  twice — in  comparison 
with  standalone  PCs  and  with  stations  on  a 
network.  You  need  to  know  how  welt  the 
system  mns  regular  PC  programs  without 
shared  data  files,  and  how  well  it  works 
with  shared  data  files. 

The  standalone  performance  depends 
on  such  factors  as  the  CPU  speed  and  how 
long  it  takes  to  get  data  to  and  from  the 
screen  and  keyboard.  Network  access  per- 
formance factors  include  the  same  consid- 
erations plus  factors  like  the  design  of  the 
server  interface  logic  and  how  data  is  rout- 
ed ftom  the  server’s  hard  disk. 

On  the  one  hand,  clustered  CPU  sys- 
tems are  directly  connected  to  the  server’s 
bus.  Theoretically,  this  architecture  pro- 
vides very  high-speed  access  to  the  disk 
drive  and  to  other  shared  resources.  And 
the  lack  of  cable  access  protocols,  packets, 
and  tokens  drastically  r^uces  the  commu- 
nications overhead. 

On  the  other  hand,  the  workstation’s 
CPU  must  devote  a certain  amount  of  its 
processing  power  to  monitoring  and  ac- 
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INTRODUCING  THE  G/ETHERNET  LAN 

VERir  SIANDARD 

Plug-compatible  with  other  Ethernet®  LANs. 

VERY  FAST 

And  outperforms  the  competition  every  time. 


Gateway  G/Ethernet 

3Com  EtherLink^" 
3Com  EtherLink  w/EtherLink  Plus™ 
Novell  NE-1000 
Novell  NE-1000  w/NPBOO 
Western  Digital  EtherCard  PLUS^“ 


542KBps 


123KBps 


523KBps 


367KBps 


You  want  standards.  Now  the  developer  of 
G/Net,™  one  of  the  most  popular  PC  LANs  in  the 
industry,  has  introduced  G/Ethernet,  It  meets  all 
the  specifications  of  the  IEEE  802.3  networking 
standard.  And  because  it  foilows  the  stand- 
ard, G/Ethernet  is  plug-comphtibie  with 
most  Ethernet  cards. 

You  want  speed.  With  Gateway's 
G/Ethernet,  you  get  the  fastest  Ethernet 
on  the  market  today.  As  much  as  339% 
faster,  and  that's  without  the  added  cost  and 
complexity  of  special  file  server  cards.  We  en- 
gineered G/Ethernet  to  its  maximum  capacity 
so  that  it's  capable  of  handling  heavier  network 
loads  than  most  other  Ethernets. 

You  also  want  expansion  capabilities.  So  G/Ethernet  is 
fully  compatible  with  Gateway's  complete  line  of  wide  area 
communications  products.  Using  our  multi-user  gateways, 
you  can  connect  G/Ethernet  users  to  a variety  of  micro, 
mini,  and  mainframe  resources  virtually  anywhere  in  the 
world.  And  you  can  easily  bridge  G/Ethernet  to  any  num- 
ber of  Advanced  NetWare-'*based  LANs  using  G/Remote 
Bridge™ 

And  you've  always  wanted  support.  With  G/Ethernet, 
you  get  more  than  just  a great  LAN.  You  also  get  the  best 
support  service  in  the  business  from  a total  communica- 

*Pprrormanrc  (com  buc^on  10  node  LAN  mu  ustnR  Novell  PERFt)RM2  benchmark  pfogram.  Your 
artuii  perfonnance  will  vary  with  site  of  LAN.  ronngunlion.  and  applications  G/Net,  G/ Ethernet,  and 
G/Remote  Bridge  are  trademarks  of  Gateway  Communications.  Inc  Ethernet  U a registered  trademark 
or  Xeroa  Corp.  NetWare  Is  a registered  trademark  of  Novell,  Inc.  ElherUnk  and  EtherLink  Hus  are 
trademarks  of  SCora  Corp.  EtherCard  PLUS  is  a trademark  of  Western  Digital  Corp.  PS/2  is  a trademark 
or  IBM  Corporation.  Co^righl  * 1088  Gateway  Communications.  Inc.  All  rights  reserved. 

CIRCLE  146  ON  READER  SERVICE  CARD 


tions  solutions  company  — support  enjoyed  by 
over  100,000  satisfied  G/Net  users. 
G/Ethernet  is  available  from  your  local 
Gateway  reseller  right  now,  with  virtually 
all  versions  of  Novell  Advanced  NetWare. 
And  because  we  were  the  first  LAN 
vendor  ever  to  run  NetWare,  nobody 
supports  NetWare  better  than  we  do. 
We've  got  what  you  want.  And  we've  got 
proof.  Call  today  for  Our  FREE  G/Ethernet 
Performance  Comparison  Testing  Report.  See 
for  .yourself  how  G/Ethernet  outperforms  the 
competition. 

1-800-367-6555 
(714)  553-1555  in  California 

Qateuiau 

communications,  inc. 

2941  Alton  Ave  • Irvine,  CA  92714 
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■ CLUSTERED  CPU  SYSTEMS 


ADC's  PC  //  Personal  Network  Station  takes  a conservative  approach  and  uses  standard  PC 
monitors  and  keyboards  at  each  desktop;  the  cabling  extends  typical  monochrome  monitor  and 
keyboard  connections.  Two  processors  are  on  each  circuit  board,  but  an  add-on  daughterboard 
can  crowd  into  the  space  of  an  adjacent  slot. 


cessing  the  host's  bus.  In  a LAN  using 
conventional  PCs,  these  tasks  are  done  by 
the  network  adapter  card  and  whatever 
built-in  intelligence  it  has.  Remember, 
too,  that  the  slowest  factor  in  the  perfor- 
mance of  any  shared-file  system  is  the 
electromechanical  action  of  the  hard  disk 
drive.  This  action  is  the  same  regardless  of 
whether  the  request  originates  from  a clus- 
tered CPU  system  on  the  server’s  bus  or 
from  a PC  transmitting  through  the  net- 
work. 

You  also  have  to  be  careful  in  compar- 
ing the  benchmark  test  results  for  these 
clustered  CPU  systems  with  our  results 
from  tests  of  more-conventional  LANs. 
All  the  other  LAN  tests  use  8-MHz  ATs 
with  80286  processors  as  workstations. 
The  clustered  CPU  systems  use  a variety 
of  processors;  three  of  the  four  reviewed 
here,  for  example,  use  slower  processors 
than  the  80286,  resulting  in  slower  bench- 
mark-test times. 

The  network  benchmark  test  results  for 
these  systems  place  them  in  the  thick  of  the 
pack.  They  have  about  the  same  perfor- 
mance as  an  AT  operating  on  a LAN, 
which  is  neither  the  fastest  nor  the  slowest 
type  of  system  we’ve  tested.  The  numbers 
may  be  a little  disappointing  considering 
that  the  cards  work  directly  on  the  server’s 
bus.  But  except  for  the  Alloy  system,  these 
aren’t  AT-class  machines  and  they  don’t 
have  adapter  cards  to  help  carry  some  of 
the  communications  load. 

'The  bottom  line  is  that  clustered  CPU 
systems  will  give  you  respectable  perfor- 
mance using  both  applications  that  stand 
alone  and  those  that  share  data  files.  They 
are  practical  and  desirable  alternatives  to 
PCs  for  the  majority  of  the  applicahons 
used  in  a workgroup. 


ADVANCED  DIGITAL  CORP. 

PC  n Personal 
Network  Station 

In  1980  a group  of  engineers  founded  Ad- 
vanced Digital  Coip.  in  order  to  pitxluce 
add-in  boards  for  S- 1 00  single-  and  mul- 
tiuser systems.  In  1984  the  company  en- 
tered the  IBM  PC-compatible  market. 
Having  applied  its  experience  in  develop- 
ing products  for  the  S- 1 00  market  to  devel- 
oping a “cost-effective  solution  to  the 


multiuser  PC  problem,”  Advanced  Digital 
now  offers  a product  line  that  includes  the 
Turbo  386  accelerator  board  and  the  PC  II 
Personal  Network  Station,  a clustered 
CPU  system, 

ADC  takes  the  conservative  approach 
to  clustered  CPU  design.  Its  system  uses  a 
standard  IBM-type  monochrome  monitor 
and  a PC  keyboard  (color  monitors  and 
XT-  or  AT-type  keyboards  need  not  ap- 
ply). The  monitor  and  keyboard  connect  to 
the  CPU  card  and  server  through  a special 
cable  about  half  an  inch  in  diameter.  At  the 
desktop,  you  attach  the  keyboard  and 
monitor  cables  to  a special  box  that  termi- 
nates the  cable. 


Each  PC  II  board  supports  two  worksta- 
tions. The  base  price  for  each  board  (with 
25  feet  of  cable)  is  $1,195.  You’ll  proba- 
bly want  to  add  an  option  giving  each  sta- 
tion a dedicated  seri^  port;  this  brings  the 
price  to  $1,395,  or  about  $700  per  work- 
station, plus  the  cost  of  a monitor  and  key- 
board. 

You  can  use  the  PC  II  hardware  with 
the  Network/OS  operating  system  from 
CBIS  or  with  Novell’s  Advanced  « 
NetWare.  If  you  use  it  with  A(efWare,  then  3 
you  need  the  $1 ,395  version  of  the  board  I 
because  it  contains  an  interrupt  controller  ^ 
chip  used  by  the  NetWare  workstation  | 
software.  I 
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LAN 


AXON  declares  the  LAN  WAR  for  the  benefit  of  those 
who  demand  flexibility,  performance,  and  support— no  matter 
how  little  it  costs. 

Flexibility  and  perlormance  aVe  provided  by  AXON  XT  and  AT  worksta- 
tions and  by  two  AXON  LAN  models! 

The  AXON  Serial  Network  (S100)  uses  the  installed  serial  port- of  the 
computer.'The  AXON  High  Speed  Network  (F200)  is  equipped  with  a 2 MB 
card.  Both  models  come  with  the  necessary  hardware  and  software.  Features 
include;  Disk,  Directory  and  Printer  Sharing;  File  and  Record  Locking  and  Sharing; 
Electronic  Mail:  easy  to  use  Pulldown  Menus;  Twisted  Pair  Wiring;  NETBIOS 
Compatibility:  and  More. . . A 

So,  if  you  anticipate  light  traffic  on  a small  network,  buy  AXON  SI  00 
for  S89  per  node.  For  more  power  and  speed,  buy  AXON  S200  for  S249 
per  node. 

Call  the  number  below  and  AXON  "will  tell  you  why  flexibility, 
performance,  support,  and  price  will  turn  the  LAN  WAR -in  to  your  profit. 


AXON  COMPUTERS.  INC. 

9025  Wilshire  Boulevard,  Suite  204  • Beverly  Hills,  CA  902l1 

CALL;  1-800-422-AXON 
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CABLE  PROS  AND  CONS  Becausethe 


monochrome  monitor  is  connected  to  the 
equivalent  of  a monochrome  graphics 
card,  you  can  use  applications  that  take  ad- 
vantage of  the  monochrome  adapter’s 
highlighting  and  graphics  capabilities. 
Also  because  of  this  direct  connection,  the 
screen  scrolls  text  and  spreadsheets  just  as 
fast  on  the  remote  workstation  as  it  would 
connected  to  a local  PC. 

The  cable  that  gives  the  PC  11  system  its 
capabilities  also  creates  restrictions.  Each 
bc^  is  shipped  with  25  feet  of  cable  for 
each  of  the  two  workstation  locations;  you 
can  buy  mote  cables  and  connect  them  to- 
gether to  a maximum  distance  of  about  200 
feet.  ADC  also  markets  a kit  that  boosts  the 
video/keyboard  signals,  allowing  a maxi- 
mum teach  of  2,000  feet.  And  according 
to  ADC’s  documentation,  you  must  pur- 
chase the  company’s  own  keyboard/video 
connection  cables.  Other  cables  may  not 
work  because  of  the  need  to  maintain  the 
system’s  electrical  characteristics. 

At  the  CPU  end  of  the  system,  each 
card  carries  two  Intel  80188  processors 
tunning  at  8 MHz  and  the  other  RAM/ 
ROM  and  video  chips  necessary  to  make 
two  almost-complete  PCs.  The  card  needs 
a long  8-bit  slot  in  the  host  machine,  but 
that’s  not  all.  Unfortunately,  the  plug-in 
daughterboard  that  gives  the  ADC  system 
its  local  serial  pons  and  full  NetWare  com- 
patibility increases  the  width  of  the  board 


FACT 


FILE 


PC  II  Personal  Network  Station 
Advanced  Digital  Coq>. 

5432  Production  Dr. 

Huntington  Beach.  CA  92649 
(714)891-4004 

List  Price:  With  one  25-root  cable  lor  each 
workstation,  SI.  195.  With  one  serial  port  for 
each  wofksralion,  $1,395.  Keyboards  and 
monitofs  not  included. 

Requires:  Network  running  under  Novell’s 
JVerH'oreandDOS. 

In  Short:  Offering  processing  power  for  (wo 
workstations,  the  PC  II  card  is  hosted  in  an 
AT  server  with  special  cables  connecting  to 
staodaid  PC  keyboards  and  monochrome 
(imnikirt.  A reasonable  way  to  add  worksta- 
rtas  to  a netwoik  or  start  a small  new  otK. 

I'  6itnj»OH(eacetsBiyictcwio 


and  makes  it  occupy  a large  part  of  an  adja- 
cent slot.  There  is  room  to  put  a short  card 
(like  a Novell  keycard  or  certain  short  net- 
work interface  cards)  in  an  adjacent  slot, 
but  in  many  installations  the  PC  11  card  will 
effectively  occupy  two  slots. 

The  serial  ports  on  the  PC  11  cards  don’t 
extend  out  to  the  workstation  termination 
box.  Also,  no  local  parallel  port  is  avail- 
able. This  means  that  if  you  want  to  have  a 
printer  next  to  your  desk,  you  have  to  tun  a 
separate  serial  cable.  In  most  installations, 
you’ll  prtrbably  use  the  serial  port  fora  mo- 
dem and  do  your  printing  through  the  net- 
work on  shared  printers, 

INSTALLATION  ADC’s  installation 
manual  is  deceptively  simple.  If  you  care- 
fully follow  the  standard  instructions  and 
have  a server  already  configured  for 
NetWare,  you  can  complete  the  initial  in- 
stallation in  about  an  hour. 

We  ran  into  some  problems  installing 
NetBIOS  capacity  and  had  to  spend  lime 
with  ADC’s  technical  support  people.  An 
updated  manual,  made  available  to  us  late 
in  January,  should  help  you  avoid  the 
problems  we  experienced.  ADC  also  sup- 
plies a completed  NetWare  shell  for  its 
CPU  cards,  so  you  don’t  have  to  endure  a 
separate  shell-generation  pnxress. 

Once  installed,  the  PC  II  system  does 
much  better  on  our  benchmark  tests  than  a 
standard  XT.  Operationally,  the  directly 
connected  screen  provides  full-speed 
scrolling.  We  found  no  software  incom- 
patibilities during  nearly  a month  of  using 
this  system. 

The  most  serious  shortcoming  we  did 
find  in  the  PC  II  is  its  configuration  with 
5 1 2K  RAM  instead  of  the  maximum  pos- 
sible 640K.  Since  the  NetWare  shell  takes 
about  50K  RAM,  these  systems  are  more 
limited  than  nonnetworked  PCs  with  the 
same  memory.  They  definitely  need  every 
byte  they  can  get. 

Because  the  IBM  PC  AT  uses  expan- 
sion slots  for  controller  and  I/O  boards  and 
because  the  PC  II  cards  overlap  into  adja- 
cent spaces,  you  can  only  get  two  of  these 
cards  into  an  IBM  PC  A'T.  ADC  markets  a 
device  called  the  PC-Exbus,  a ten-slot  ex- 
pansion chassis  that  allows  you  to  use 
more  PC  11  cards. 

Overall,  PC  II  cards  provide  faster 
(monochrome-only)  screen  response  than 


This  chart  is  designed  to  help  you  select 
from  among  the  many  Information- 
transfer  and  resource-sharing  alternatives. 
As  you  can  see  on  the  chart.  If  all  you 
really  need  to  do  is  exchange  files  or 
share  printers,  then  you  should  consider 
devices  such  as  PBXs  and  patch  boxes.  If 
your  organization  has  not  already  invested 
heavily  In  PCs  or  DOS  programs,  then  a 
minicomputer  might  meet  your  needs 
more  economically.  But  if  you  want  many 
users  to  share  data  files  simultaneously 
under  DOS,  a LAN  may  be  the  best 
alternative.  Once  you've  decided  on  a 
LAN,  the  need  for  station-to-station 
resource  sharing  and  other  factors  will 
Inffusnce  your  network  purchasing 
decision. 

Because  manufacturers  include  many 
different  features  In  their  networks,  some 
products  will  not  fit  neatly  Into  one 
decision  box  in  this  guide.  Youll  also  find 
that  the  lack  of  differentlafion  between 
LANs  is  becoming  as  large  a problem  in 
the  LAN  industry  as  the  lack  ^ standards 
was  2 years  ago.  But  overlapping  features 
and  technical  similarity  between  networks 
are  good  news  for  potential  buyers.  They 
will  let  you  concentrate  on  more-traditional 
factors  such  as  dealer  support  and  price 
instead  of  on  more-technical  con- 
siderations. 

Reviews  originally  appeared  In 
PC  Magazine: 

• December  9, 1986 
• December  2^  1986 
• January  13, 1987 
• January  27, 1987 
* February  10, 1987 
n February  24, 1987 
March  31, 1987 
••  April  14, 1987 
n May  26, 1987 
H June  9, 1987 
• June  23, 1987 
• July  1987 
■ August  1987 
• September  29, 1987 
a (3ctober  27, 1987 
I January  12, 1988 
I January  26, 1988 
I February  16, 1968 
I March  29, 1988 
I April  26, 1968 
1 May  31, 1988 

I August  1988 

Black  marker  indicates  current  issue. 
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■ AvaUf  TechnolegiM'  Alliance  ZSL  System 
■ Digital  Products'  NetCommander 
■ Newbridge  Networks'  lOOSMalnStreet  Data  Controller 


Voice-and-data  PBX 


• MHel's  SX-200  Digital 
■ Shared  Resource  Exchange's  System  One 
■ Northern  Telecom's  Meridlsn  SL-1S 
■ Siemens  Information  System's  Saturn  HE 


Zero-slot  LANs 


■ Applied  Knowledge  Groups'  The  Knowledge  Network 
• IDEAssociates'  IDEAshare 

■ Server  Technoiogy’s  EasyLAN 

■ The  Software  Link's  LANLlnk 

SI  invisible  Software’s  Invisible  Network 


Media-sharing  LANs 


e Gateway  Communications'  G/NET 
e NoveH's  NetWare/S-Net 
e Proteon's  ProNET-10 
• Starrdard  Microsystems  Corp.’s  ARCnet 
e Texas  Instruments'  Business-Pro  LAN  Server 
e Tallgrass  Technologies  Corp.'s  LanCourier 
es  Orchid  Technology’s  PCrtel 
■>  3Com  Corp.'s  Token-Ring 
■s  3Com  Corp.'s  Ettiemet 


IS  Corvus  Diskless  PC  Workstation 
SI  Kimtren  SateilHe  Oiekiess  PC/Intelligeni  Workstation 
II  NCR  3390  Workstation 
■I  Pure  Data  LANntark  Network  Workstation 
IB  Racore  PC  AT  - Compatible  Diskless  Workstation 
SI  3Com  3Station 


Clustered  CPU  systems 


IS  Alloy  Plus4 
as  NorthStar  Dimension  300 
•I  Our  Business  Machines'  OA-LInk 
i Advanced  Digital  Corp.'s  PCII  Personal  Network  Station 
I Alloy  Computar  Products’  PC-Slsve/266 
4 Cubix  Corp.’s  QuIckUnk  and  QuIckLInk  IV 


Media-sharing  LANs 


■ Digital  Equipment  Corp.'s  DECnet  with 
VA»VMS  Serv/ees  for  MS-DOS 
e IBM  Corp.'s  Token-Ring  Network 
I Waterloo  Microsystems'  Waterloo  Port 
I Proteon’s  ProNET-4 

I Racore  Computer  Products’  LANpac  802.5  System 


Fiber-optic  LANs 


8 Codertoll  Techrwiogy’s  Codenel 
I Fox  Reeearch’s  10-NET  (fiber  version) 
8 Proteon's  ProNET-10  p320x 
8 Pure  Data's  ARCnet  (fiber  version) 


Media-sharing  LANs 


• e AT8T  Information  Systems'  362/600  and  StarLAN 
e Fox  Research's  10-NET 
I Univstlon's  UfoNot  operating  system 
plus  LAN  herdwere 

I Northern  Telecom's  Meridian  LANStar  PC 
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Washington  Novell  Service 


’ortland  Nbvell  Service 


Silicon  Valley  Novell  Sei^ 


Los  Angeles  Novell 


Hong  Kong 


Japan  Novell  Service 


Dallas  Nov 


Mexico  City  Novell  Service 


Australia  Novell  Service 


One  of  Novell’s  most 

doesn’t  come 


Every  time  you  invest  in  one  Novell  net- 
work, you’re  really  getting  two.  The  first  is  your 
network  operating  system,  the  one  that  comes 
in  a box.  The  second  is  the  Novell  Services 
support  network,  the  one  that  helps  you  get  the 
most  out  of  the  one  that  comes  in  a box. 

The  people  network.  Novell  Services  is 
the  vast  network  of  people,  services  and 
products  supporting  Novell  systems  worldwide. 
With  service  centers  in  major  cities  throughout 
the  world,  and  trained  Novell  authorized 
resellers  providing  service  in  scores  of  other 
markets,  the  Novell  Services  network  of 
professionals  reaches  practically  anywhere. 


Total  ^tems  support  Perhaps  Novell’s 
best-known  service  is  the  HOT-LINE  telephone 
support  program.  If  you  need  more  in-depth 
service,  Novell  also  offers  a wide  range  of 
on-site  maintenance  agreements. 

But  trouble-shooting  is  only  the  beginning. 
Consulting  services  are  also  available  for  users 
with  systems  integration  needs.  And  expert 
Novell  technicians  can  even  perform  remote 
diagnostics  on  your  network  system. 

Networic  management  help.  For  better 
network  management,  Novell  Services  offers 
NetWare  Care'"  for  gathering  vital  data  about 
system  performance  and  configuration.  And 


01988  Nov«)i  Inc.,  Heodquoriers,  122  East  1700  South,  Provo,  Ooh  84601 


inportant  networfe 
inaredbox. 

Authorized  Reseller,  or  call  1-800-LANKIND. 

For  more  information,  call  from  your  modem 
1-80Q444-4472  (8  bit,  no  parity,  1 stop  bit)  and 
enter  access  code  NVNSD6. 


For  network  solutions, 
you  should  be  seeing  red. 


N N O V E L L 


Novell’s  Service  Response  System  " lets  you 
provide  your  own  departmental  or  customer 
service  using  the  Novell  Technical  Information 
Database." 

Network  education  services.  Novell 
offers  over  a dozen  education  courses  through 
Education  Centers  woridwide.  Courses  are  even 
available  on  disk  through  Novell’s  computer- 
based  training  programs.  And  the  NetWire  " 
electronic  bulletin  board  keeps  you  updated  on 
new  products  and  technical  developments. 

For  total  systems  support,  plug  into  the 
one  Novell  network  thafs  far  too  big  in  size  and 
scope  to  fit  in  a box.  See  your  Gold  Novell 
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Tired  of  Walking  Floppies? 


Get  rid  of  your  tennis 
with  ManyLink. 

You  need  to  share  a document, so 
you  walk  a floppy  to  an  associate. 

Or  you  need  something  printed,  so 
you  walk  a floppy  to  someone  who 
has  a printer  on  their  PC.  Which 
means  they  have  to  stop  what 
they’re  doing.  Maybe  you  have  a 
message  for  someone.  Or  just  want 
to  chat.  More  walking.  More  inter- 
ruptions. More  bother. 

Stop  walking,  start  sharing. 

You  can  stop  walking  floppies 
around  and  start  sharing  documents, 
printers  and  messages— all  three 
features— from  one  software 
package:  ManyLink  for  PCs.  It  even 
allows  you  to  do  5.25"  and  3.5"  disk 
conversions  between  PCs  and  PS/2s. 

No  other  PC  network  is  so 
versatile  or  so  easy  to  install  and  run. 

Or  so  economical.  You  can  connect 
two  PCs  with  ManyLink  for  only 
$165. 

Share  files  while  you  work. 

It’s  simple.  With  a couple  of  key- 


shoe  network 


strokes  you  can  request  a disk  file 
from  another  ManyLink  connected 
PC,  then  go  back  to  your  work.  File 
transfer  is  accomplished  ’’in  the 
background"— without  interrupting 
you  or  the  other  PC.  A polite  beep 
on  your  computer  tells  you  when  the 
file  arrives.  Files  you  don’t  want  to 
share  can  be  locked  to  protect  data 
from  network  access. 

Share  printers  without 
leaving  your  desk. 

Send  your  jobs  to  any  printer 
connected  to  a PC  running  Many- 
Link. While  your  job  is  being 
printed,  you  can  continue  your  work 
because  all  printing— like  file 
transfering— occurs  unnoticed  in  the 
background. 

Chat  with  another  PC  user. 

You  can  send  and  receive  brief 
messages  to  another  ManyLink 
connected  PC  without  leaving  your 
application.  Telephone  messages, 


instructions,  questions  or  what- 
ever... appear  on  your  screen. 

Costs  that  won’t  run  away 
from  you. 

ManyLink  for  PCs  fills  your 
networking  needs  now  and  can  grow 
easily  and  inexpensively  as  you 
expand.  Each  $165  ManyLink  for 
PC  package  contains  all  you  need  to 
make  two  PCs  communicate:  a 25' 
serial  cable,  instruction  manual  and 
software.  Each  additional  package 
allows  you  to  connect  another  PC, 
and  so  on.  Add  PCs  as  you  want, 
when  you  want. 

Take  a walk  (or 
run)  to  your  dealer 
now  for  ManyLink 
for  PCs.  Or  contact 
NetUne,  S5  ^est 
Center  Provo, 

--  Utah  84603. 
Telephone: 

(801)  373-6000. 

HNetLine 
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■ CLUSTERED  CPU  SYSTEMS 


clustered  CPU  systems  using  RS- 
232C-connected  terminals.  This  is  partic- 
ularly important  for  spreadsheet  users  who 
frequently  scroll  their  screens  and  want  to 
see  charts.  The  workstation  cabling  used 
by  the  PC  II  is  thicker  and  more  awkward 
than  modem  RS-232C  connections,  but 
the  keyboards  and  screens  are  standard  de- 
vices available  now  at  very  low  prices. 

ALLOY  COMPUTER  PRODUCTS 

PC-SIave/286 

PC-Plus  is  Alloy  Computer  Products’ 
name  for  an  entire  line  of  clustered  CPU 
products,  which  includes  cards,  software, 
and  expansion  cabinets.  At  the  time  of  our 
first  review  of  PC-Plus  products  (“Making 
Connections:  Clustered  CPU  Systems,” 
PC  Magazine,  June  9,  1987),  they  operat- 
ed only  under  Alloy’s  NTNX  operating 
system.  And  while  NTNX  is  a fine  operat- 
ing system  that  includes  featirres  like  disk 
caching,  electronic  mail,  and  links  to  Mac- 
intosh computers,  it  doesn’t  have  the  wide 
base  of  support  that  Novell’s  NetWare  en- 
joys. 

One  of  the  general  advantages  of  clus- 
tered CPU  systems  is  that  they  are  handy 
for  expanding  existing  networks,  many  of 
which  use  NetWare.  So  when  Alloy  deliv- 
ered the  PC-Slave/286,  a PC-Plus  card 
with  NetWare  capability,  the  company 
earned  a place  in  this  review. 

286  PERFORMANCE  The  Alloy  PC- 
SIave/286  card  is  the  orrly  product  we  test- 
ed that  uses  the  80286  processor.  In  every 
measurement,  our  standalone  PC  bench- 
mark tests  show  the  Alloy  card  performing 
as  well  as  an  8-MHz  IBM  PC  AT,  with  a 
slight  edge  over  the  clustered  CPU  compe- 
tition. At  $1,295  (plus  an  average  of  $400 
for  a terminal).  Alloy  gives  many  AT 
clone  makers  competition,  too. 

Each  PC-SIave/286  card  carries  a 
megabyte  of  RAM,  so  640K  of  memory  is 
available  to  IX)S  applications.  At  the  bme 
of  oirr  review  the  extra  RAM  space  was  not 
used  under  NetWare,  but  Alloy  notes  that 
the  code  to  turn  the  extra  RAM  into  a virtu- 
al disk  is  ready  for  the  software’s  next  re- 
lease. 

Orre  problem,  however,  is  that  each 
card  has  only  one  CPU;  you  need  one  card 
slot  in  the  server  for  each  user  you  add. 


The  Alloy  PC  .Slave/286  system  puts  only  one  processor  on  each  circuit  board,  though  that 
processor  is  an  80286  with  a 1 6-bit-wide  address.  Connection  to  a terminal  is  made  through 
RS-232C  wiring,  with  ordy  four  wires  used  in  the  cable. 


Cubix  Corp.'s  QuickLink  and  QuickLink  IV,  and  Alloy 
Computer  Products'  PC-SIave/286  Topology 

(Media:  RS'232C  cable) 


Servar  running  under 

Novell's  Mefwire 

CPUcerd 

CZZI 

The  cards  are  made  with  the  extra  connec- 
tor needed  to  join  with  the  16-bit  socket  in 
the  AT’s  bus,  but  they  will  operate  in  ei- 
ther a 16-bit-  or  an  8-bit- wide  slot. 

TERMINAL  CONNECTIONS  Each 
PC-SIave/286  card  connects  with  a termi- 
nal through  an  RS-232C  link.  Only  four 


wires  are  used  for  the  RS-232C  signals,  so 
if  your  building  is  properly  wired  and  spare 
pairs  are  available,  you  can  connect  the 
terminals  through  existing  telephone  wir- 
ing. If  you  can’t  use  existing  wiring,  you 
can  use  relatively  small  RJ-45  wire  and 
plugs  to  extend  the  connection  over  a cou- 
ple of  hundred  feet. 
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■ CLUSTERED  CPU  SYSTEMS 


I Benchmark  Tests:  Clustered  CPU  Systems 


Among  the  factors  that  affected  the  performance  of  our  clustered  CPU  systems,  three 
stood  out;  the  design  of  the  vendor  s software  interface  to  Novell’s  NetWare  the  speed 
and  type  of  processor,  and  the  type  of  interface  between  the  processor  and  the  host 
machine,  an  8*MHz  IBM  PC  AT. 

The  overall  top  performance  of  Alloy's  PC*Slave/286  card  suggests  that  it  takes  full 
advantage  of  Its  80286  processor  and  16-bit  data  bus  addressing. 

Our  Network  Speed  Under  Load  test  shows  that  the  QuickLink  card  had  a hard  time 
handling  the  small  data-block  sizes  used  in  the  test.  Typically,  programs  don't  produce 
smalt  data  blocks  in  such  profusion.  Therefore,  the  test  is  more  important  for  distributed 
LAN  stations  attempting  to  share  a cable. 

In  the  Database  Load  tests,  the  close  performance  times  yielded  by  the  PC  II  and 
QuickLink  cards  under  each  workstation  configuration  are  the  result  of  fast  data  bus  access 
and  excellent  caching  by  NetWare. 


Performance  Times 

(Tunes  given  in  seconds) 


Network  Speed  Under  Load 


System 

stations 

Station 

stations 

stations 

PC  II  Personal  Network  Station 

749 

835 

891 

980 

QuickLink  IV 

767 

985 

1.106 

1.206 

PC-Slave/286 

388 

403 

492 

509 

^ Zero 
stations 

One 

station 

Two 

stations 

Three 

stations 

PC  II  Personal  Network  Station 

314 

451 

699 

665 

QuickLink  IV 

322 

436 

557 

640 

PC-Slave/286 

186 

216 

246 

281 

^ Zero 
stations 

One 

station 

Two 

stations 

Three 

stations 

PC  11  Personal  Network  Station 

314 

544 

719 

794 

QuickLink  IV 

322 

518 

702 

811 

PC-Slave/286 

186 

198 

201 

203 

Each  card  ha.s  one  additional  RS-232C 
serial  port  for  connection  to  a mixlem  or 
printer.  If  you  want  to  have  the  printer  or 
modem  on  your  desk,  you  have  to  mn  an- 
other serial  cable.  Parallel  printer  capabili- 
ties are  available  only  through  the  shared 
re.sourees  of  the  network. 

The  monochrome  video  adapter  on  the 
PC-Slave/286  card  emulates  the  Hercules 
GB 101  graphics  card.  As  a result,  you  can 
use  any  program  that  is  compatible  with 
Hereules  graphics  to  display  graphs, 
charts,  and  other  images  on  the  terminal. 

IMPRESSIVl':  ACROSS  THE  BOARD 

The  PC-Slave/286  system  performed  well 
as  both  a standalone  and  a networked  de- 
vice. The  graphics  screens  seemed  amaz- 
ingly quick.  We  scrolled  text  and  a spread- 
sheet, and  the  movement  looked  at  Iea.st  as 
fast  as  a similarly  equipped  AT  sitting  next 
to  the  Alloy  terminal.  The  video  bench- 
mark tests  confirmed  what  our  eyes  told 
us:  Alloy  screens  move  fast! 

We  tested  the  system  with  all  of  the 
cards  mounted  in  the  1 6-bit-wide  slots  in- 
side an  IBM  PC  AT.  As  expected,  the  ef- 
fect of  the  16-bit-wide  address  and  80286 
pnK'essors  was  seen  in  the  benchmark  test 
results.  The  cards  were  fast,  and,  particu- 
larly in  the  DBMS  test,  we  .saw  little  effect 
from  simultaneous  operation  of  several 
stations. 

Alloy  is  a powerful  entrant  into  the  No- 


K:-SUve/21l6 

Alloy  Computer  PioducLs 

iOO  Pennsylvania  Ave. 

Framingham.  MA  01701 
(617)  875-6100 

Ii.st  Price:  $1,295;  Alloy  NetWare  Support 
Kit.  $195  per  server.  $395  to  $595  per  ter- 
minal. 

Requires:  A Novell  (vNTNX  server  and  an 
RS-232C  terminal  with  IBM  PC  video  char- 
acteristics and  keyboard. 

In  Short:  Enjoying  a performance  edge  over 
the  others  reviewed  here  due  to  it.s  80286  pro- 
cessor and  16-bit-widc  address,  this  system 
can  be  connected  using  existing  teleplHMic 
wiring.  Excellent  performance,  but  each  card 
serves  only  orte  workstation . 
ClRCUeaZONREADCHSEBVICECARD 


The  Network  Speed  Urxler  Loed  and  the  Hard  Disk 
Access  Loed  benchmark  tests  measure  the  tune  needed 
to  pertorm  a standardized  task  on  the  network  While  the 
actual  work  loads  used  tor  these  two  tests  (described 
below)  are  drtferent,  we  used  the  same  procedure  for 
both  To  obtain  the  elapsed  tunes  shown  here,  we  ran  a 
benchmark  program  pertorming  a sequential  create,  a 
sequential  read,  a sequential  wnie.  a rarKiom  read,  and  a 
random  wmte  of  a large  file. 

The  record  sizes  used  in  these  activities  systematically 
rotate  between  16K.  4K,  and  512  bytes.  The  numbers 
shown  in  the  three-dimensional  chart  are  the  total  time 
necessary  for  all  of  these  operations.  We  ran  the  test  on 
all  our  ATs  lo  load  the  network  while  liming  |ust  one  of 
them.  We  then  reduced  the  number  of  workstations  one  at 
a tune  to  show  the  effect  of  loading  on  the  network 


The  Network  Speed  Under  Load  test  puts  a heavy  load 
on  the  network  iniertace  (cards,  media,  arxf  so  forth)  while 
piaong  a minimal  load  on  the  hard  disk  by  having  each 
station  continuously  read  and  write  its  own  1 -byte  data  file. 
char>ging  the  data  each  time.  For  systems  with  disk 
caching,  the  load  on  the  hard  disk  is  even  smaller,  sutce 
cached  systems  typically  perform  a disk  write  but  do  not 
require  a physical  disk  read. 

The  Hard  Disk  Access  Load  test  heavky  loads  the  hard 
disk  and  disk -caching  system.  To  do  this,  each  station 
randomly  accesses  its  own  1(X)K  data  file  using  IK 
records.  Data  written  to  the  file  is  changed  each  time.  The 
random  reads  typically  access  data  outside  the  cache, 
which  forc»  a disk  read,  as  does  any  write 


C: 


J in..' 
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T?ie  Drtibite  Load  lest  exercises  the  system's  record- 

k>cWng  support  and  lha  way  H harwMes  a numbar  of  random 
simuttaneous  accesses  lo  a common  file.  TYiis  test  times  hmv 
fast  each  loading  station  accesses  a oonwnon  database 
corwisting  of  an  index  and  a data  file.  Half  the  accesses  are 
simple  searches  of  the  irwtex  file  and  an  accompaivying 
access  to  a record  in  the  data  file.  One  quarter  of  the 
accesses  perform  the  same  operation  but  also  lock  the  data 
record  and  update  its  contents.  The  remaining  accesses 
updtte  the  index  file  aiwl  a data  record.  The  irwlex  file  is 
locked  durng  every  update,  artd  the  DOS  3.1  RLOCK 
statement  prevents  sartultarwous  index  file  updates. 
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■ CLUSTERED  CPU  SYSTEMS 


■JT]]  Benchmark  Tests: 
h Clustered  CPU  Systems 


Video  Benchmark  Tests 


The  Direct  lo  Screen  benchmark  lest  measures  the 
barxhvKtlh  of  the  video  adapter  by  writing  directly  to  the 


The  results  of  our  video  benchmark 
tests  demonstrate  how  fast  the  display 
adapters  built  into  these  clustered  CPU 
systems  operate  compared  with  an  IBM 
morKx^hrome  adapter  running  in  an  8- 
MHz  IBM  PC  AT.  Alloy  s PC-Slave/286 
doesn’t  harxlle  scrolling  of  the  full  screen 
as  well  as  the  other  systems  do,  but 
images  from  programs  that  refresh  the 
screen  snap  into  view.  Cubix's  QuickUnk 
systems  generally  present  data  more 
slowly  than  the  other  systems,  giving  the 
user  the  impression  of  slower  perform- 
ance. And  ADC's  PC  II  Personal  Network 
Station  offers  slightly  better  performance 
than  the  AT. 

The  processor  benchmark  tests  show 
that  the  QuickLink  and  PC  II  systems  give 
performances  more  typical  of  a 16-bit  AT 
than  of  an  8-brt  PC.  The  high  CPU  dock 
speeds  go  a long  way  toward  overcoming 
the  differences  between  8-  and  16-bit 
processing.  However,  the  60286-based 
PC-Slave/286  system  unmistakably 
excels  at  math  processing  and  memory 
management  tasks. 

For  a better  comparison  of  product 
speeds,  the  IBM  PC  AT  and  the  PC- 
Slave/286 — both  of  which  use  80286 
processors — were  timed  in  the  8086  In- 
struction Mix  as  well  as  the  80286  Instruc- 
tion Mix  benchmark  test. 


display  memory  buHer.  The  test  is  performed  In  video 
mode  3.  The  entire  screen  is  updated  using  the  assembly 
language  REP  STOSW  instruction  with  register  CX  equal 
to  2000.  This  is  dor>e  1 ,000  times,  and  the  result  shown  is 
the  total  of  the  1 .000  trials. 

The  Video  BIOS  Routirre  Without  ScrolHng  benchmark 
test  measures  the  speed  of  the  BIOS  Teletype  routine 
without  scrolling.  The  test  is  performed  in  video  mode  3. 
The  screen  is  cleared,  and  24  lines  of  60  characters  each 
(irKtuding  a termiriatmg  carriage  return  attd  tir>e  feed)  are 


written  to  the  display  through  the  BIOS  Teletype  routine. 
This  IS  done  ten  times,  and  the  result  shown  is  the  total  of 
the  ten  trials. 

The  Video  BIOS  Routine  with  Scroltlt>g  benchmark  test 
measures  the  speed  of  the  BIOS  Teletype  routine  with 
scrolling.  The  test  is  performed  in  video  mode  3.  The  saeen 
is  cleared,  and  240  Nnes  of  60  characters  each  (including  a 
terminating  carnage  return  and  line  feed)  are  written  to  the 
display  through  the  BIOS  Teletype  routine.  Althou^  the  firsi 
24  lirws  written  to  the  display  do  rx)t  involve  saolting.  all  the 
remainirtg  lines  scroH  the  di^ay. 


Performance  Times 

(Times  given  in  seconds) 

System 

Direct 
to  Screen 

Video  BIOS 
Routine 
Without 
Scrolling 

Video  BIOS 

Routine 

with 

Scrolling 

PC  11  Personal  Network  Station 

4.89 

2.75 

4.83 

QuickLink  IV 

8.79 

9.73 

8.18 

PC-Slave/286 

1.48 

1.04 

8.41 

IBM  PC  AT  with  monochrome  monitor 

4.89 

4.06 

6.10 

CPU  Benchmark  Tests 


The  MOP  ber>chmark  test  is  designed  to  rrreasure  raw 
dock  speed  arto  memory  access  time  while  minimizing 
differences  in  microprocessors  and  the  effect  of 
memory  caching.  This  test  executes  almost  nothing  but 
NOP  <>40  Operation*)  machine  code  instructions  in  a 
big  128Ktoop. 


Performance  Times 


The  8086  Instruction  Mx  benchmark  test  measures  the  time 
it  lakes  to  execute  a selecled  series  of  processor -intensive 
(asks.  The  test  program  uses  8086  instruction  code.  These 
instructions  are  a subset  of  the  total  processor  instruction  set. 

The  80286  Instruction  Mix  bertchmark  test  measures  the 
time  it  takes  lo  execute  a selected  series  of  processor- 
mtensive  tasks.  The  test  program  uses  60286  instruction 
code.  These  instructions  are  a subset  of  the  total  processor 
instruction  set. 


The  Fiosting-Polnl  Calculation  benchmark  lest  measures 
processor  speed  by  looping  through  a series  of  floating-point 
calculations.  ir)cludir>g  multidication,  division,  exponentia- 
tion. and  logarithmic  and  trigonometric  furxXions.  The 
benchmark  program  uses  the  Boating-point  library  included 
wito  Microsoft  C Compiler  4.0. 

The  Cenventtonsl  Memory  benchmark  test  allocates  256K 
of  conventtonal  memory  and  treats  it  as  a series  of  64-byte 
records.  Then.  16.384  random  records  are  read  into  and 
written  from  this  memory.  The  result  shown  is  the  average  of 
the  read  and  write  times- 


(Times  given  in  secortds) 

8086 

80286 

Floating- 

Convert- 

Instruction 

Instruction 

Point 

tionat 

System 

NOP 

Mix 

Mix 

Calculation 

Memory 

PC  11  Personal  Network  Station 

5.98 

16.92 

N/A 

82.72 

2.09 

QuickLink  IV 

8.73 

14.72 

N/A 

77.22 

2.01 

PC-Slave/286 

3.90 

8.92 

8.79 

35.50 

1.27 

IBM  PC  AT  with  monochrome  monitor 

4.17 

8.95 

8.85 

35.48 

1.29 

N/A— NM  applicable:  products  have  8086  processors. 
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veil-compatible  clustered  CPU  market. 
Alloy’s  rc-Slave/286  cards  take  up  one 
slot  per  customer  and  cost  more  than  the  8- 
bit  cards  offered  by  competitors.  But  they 
deliver  good  performance. 


CUBKCORP. 

QuickLink 

QuickLinkIV 

InterContinental  Microsystems  was  one  of 
the  pioneers  of  multiuser,  multiprocessor 
PC  systems  in  1981.  Its  original  S- 100  sys- 
tem boards  allowed  multiple  CP/M-based 
applications  to  work  together,  and  ICM 
used  this  experience  in  developing  the 
QuickLink  processor  board  for  the  PC  and 
Novell’s  fVe/lVare.  When  Cubix  Corp.  ac- 
quired ICM  in  early  1988,  the  QuickLink 
and  QuickLink  IV  products  began  to  be 
marketed  under  the  C^ibix  name. 

The  QuickLink.  gives  you  the  function- 
ality of  one  PC  on  a circuit  board  for  $695 . 
The  QuickLink  IV  combines  four  PCs  on  a 
circuit  board  for  $2,295.  Several  compa- 
nies, including  IBM  and  Link  Technol- 
ogies, make  terminals  you  can  use  with  the 
QuickLink  systems;  their  prices  range 
from  $300  to  $600. 

The  QuickLink  IV  is  an  impressive 
piece  of  design  work.  The  board’s  design- 
ers used  ASIC  (application-specific  inte- 


FACT 


FILE 


QtUUML 

QoickLUIV 

CubUCorp. 

2800  Lockheed  Way 
CnonOly.NV  89706 
(702)883-7611 

Uil  Price:  <>ik±Lmk,  $695:  (juKiOiok 
$2,295. 

Regahta;  AhostccmputerinthePCAT 
class  miming  Novell's  Advanced  NetWare 
acELS.  * 

Li  Short:  Exanopks  of  scrfid  eogineerii^.  die  * 
QuickLink  and  (>iickUiik  IV  provide  an  ex- 
cellent aheniative  to  purcfaasmg  another  PC 
fora  netwoik.  BoA  use  RS-232C  (o  connect 
to  lenninals  that  display  PC  inimocfawnie 
video.  The  QuickLink  IV  can  add  four  Bto*  ^ 
tkms  to  a netwoA  while  using  only  one  slot  id* 
the  server. 

ORafSmONBEADgSgWICECWD 
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iohnC  Dvorak 
Columnist,  PC  Mogozine 


IBM  PV2  Model  80  (20  MHz) 3.52  MIPS 

Compoq  DeskPro  386/20  4.59  MIPS 

Everex  Step  386/20  4.91  MIPS 

Power  Meter  MIPS  Verston  1 .2.  The  Database  Group. 


“What  am  I doing 
here?” 

I guess  I have  a 
reputation  for 
saying  what’s  on  my 
mind.  So  when 
the  people  at  Everex 
asked  me  to  be  in 
their  ad,  1 said  it  was 
okay  as  long  as  they 
let  me  have  the  floor. 

The  reason  I like 
their  Step  386/20  is 
simple.  It’s  fast. 

It  is  definitely  the 
fastest  machine 
that  I’ve  seen  so  far. 

When  they  sent 
the  machine  over,  I 
put  it  through 
every  benchmark 
test  I could  And. 

I Anally  gave  up. 

It  was  the  highest 
on  all  of  them. 


Give  me  the  choice 
and  I’ll  use  the  fast- 
est thing  I can 
get  my  hands  on. 
This  happens  to  be  it. 

What  can  I say? 

I like  the  beast. 

For  your  nearest 
authorized  Everex 
Computer  Systems 
Reseller  call 
I-800-;I56428:J. 
Everex, 


■ CLUSTERED  CPU  SYSTEMS 


The  QuickLink  TV  cluslered  CPU  system  from  Cubix  Corp.  combines  four  processors  on  a single 
circuit  board,  as  opposed  to  one  on  the  original  QuickLink  board.  Each  processor  connects  to  its 
monochrome  display  terminal  through  RS-232C  cabling. 


grated  circuits)  and  high-density  packag- 
ing. The  result?  By  putting  one  card  in  the 
bus  of  a Novell  server,  you  can  add  four 
workstations  that  can  run  both  standalone 
and  networked  DOS  application  software. 

The  Novell  software  drivers  allow  you 
to  connect  a maximum  of  16  QuickLinks 
to  one  server;  with  an  expansion  chassis, 
you  can  run  roughly  1 0 or  1 2 of  these  cards 
off  one  server.  If  you  use  QuickLink  IV 


cards,  however,  you  can  mn  all  16  work- 
stations from  one  AT-compatible  server. 
(You  run  out  of  slots  more  quickly  using  a 
genuine  IBM  PC  AT  because  its  I/O  ports 
are  on  expansion  cards,  separate  from  the 
motherboard.) 

The  Cubix  products  use  RS-232C-con- 
nected  terminals  that  are  attractive  and 
small;  they  offer  features  like  swivel  bases 
and  AT-style  keyboards.  The  tetminals 


connect  to  the  CPU  card  in  the  server 
through  small  eight- wire  RJ-45  cables  that 
use  modular  connectors  slightly  larger 
than  those  on  your  telephone. 

ARCHITECTURE  AND  OPERATION 

Cubix’s  CPU  cards  capture  outgoing  infor- 
mation in  the  screen  buffer  and  pass  it 
through  a set  of  drivers  controlling  the  ter- 
minal's screen  via  the  RS-232C  link.  This 
setup  is  both  an  advantage  and  a disadvan- 
tage. 

The  positive  side  of  this  architecture  is 
flexibility.  New  drivers  can  easily  tap  into 
advances  in  terminal  technology.  As  new 
terminals  and  faster  connection  schemes 


■ QuickLink  and 
QuickLink  IV  provide  an 
excellent  alternative  to 
buying  another  PC  to 
install  on  the  network. 


emerge,  it  will  be  easy  to  change  the  driver 
software  to  use  them.  Today’s  38.4-kilo- 
bit-per-second  RS-232C  speed  limit,  how- 
ever, slows  down  screen  updates.  It  isn’t  a 
big  problem  for  terminals  working  with 
nongraphic  applications  (restricted  to  the 
IBM  extended  character  set);  you  can 
scroll  text  nearly  as  fast  as  you  can  on  your 
own  AT.  But  for  certain  PC-type  graphics 
terminals  (for  which  Cubix  also  markets 
software  drivers),  the  response  time  is  lim- 
ited by  the  communications  link. 

The  unobtrusive  RJ-45  cables  have  a 
length  limit  of  about  30  feet,  according  to 
engineering  specifications.  In  practice, 
systems  often  work  well  using  cables 
many  times  that  length.  You  can  use  larger 
(and  more  expensive)  round  RS-232C  ca- 
ble to  go  greater  distances. 

If  you  need  more  distance  between  the 
workstation  and  CPU  card,  or  if  your  work 
environment  contains  a lot  of  electrical 
noise,  you  can  choose  to  use  cables  and 
connectors  meeting  the  newer  RS-422 
specification.  If  you  decide  to  install  RS- 
422  wiring  after  you  buy  the  Cubix  boards. 
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. PC-Slave/286 


Are  you  looking  for  adequate  per- 
formance at  a tow  price  or  excellent 
performance  at  an  acceptable 
price?  In  this  case,  we  opted for  per- 
formance and  chose  Alloy’ s PC- 
Slave/286.  Consider  its  lightning- 
fast  screen  displays  andAT-level 
processing  power.  And  consider  its 
four-wire  connection  scheme, 
which  gives  it  the  potential  to  utilize 
existing  telephone  wire.  It  isn't  the 
lowest-cost  route,  but  it  should  meet 
most  users’  needs  through  expan- 
sion in  many  directions. 


you’ll  have  to  change  a couple  of  integrat- 
ed circuits.  You’ll  also  need  a separate  RS- 
422-to-RS-232  converter  (Cubix  has  a 
kit)  to  cormect  the  cable  to  the  RS-232  port 
of  the  terminal.  RS-422  provides  a maxi- 
mum cable  length  of  4,000  feet.  RS- 
2320RS-422  cables  are  widely  available; 
Cubix  adheres  to  the  industry  standards 
and  provides  good  documentation. 

HIGH  COMPAnBimY  The  compa- 
ny’s choice  of  the  NEC  V40  (80188)  mi- 
croprocessor for  the  QuickLink  cards  is 
significant:  It  provides  a high  degree  of 
hardware/software  compatibility  with  the 
IBM  PC  family,  because  it  uses  the  same 
instruction  set  as  the  8088/8086  mictt>- 
pttxessors.  The  V40  also  combines  many 
of  the  support  chips  previously  needed  to 
design  a PC.  This  means  a compact  board, 
without  a loss  of  functionality.  And  it 
means  a faster  clock  speed  for  higher  per- 
formance. The  V40  processor  mns  at  8 
MHz  and  posts  performance  times  more 
than  twice  as  fast  as  that  of  a PC. 

Another  important  design  consider- 
ation is  the  amount  of  RAM  available  to 
each  V40  processor.  Both  Cubix  cards 
boast  768K  of  on-board  RAM. 

The  QuickLink  IV  has  an  advantage 
over  the  QuickLink  in  performing  our 
LAN  tests.  The  t^ickLink  fV’s  card  has 
the  extra  connector  needed  to  use  the  16- 


bit  data  bus  in  the  host  AT.  This  speeds  ac- 
cess to  the  bus  and  helps  cut  down  on  con- 
flicts between  competing  cards.  As  the 
number  of  stations  simultaneously  running 
the  tests  increased,  the  advantage  of  the 
(^ickLink  IV  card  climbed  to  almost  30 
percent. 

There  is  only  one  functional  difference 
between  the  QuickLink  and  the  QuickLink 
IV.  The  QuickLink  gives  you  a serial  (bi- 
directional) printer  port  at  the  terminal  and 
a serial  port  on  the  card  at  the  server;  the 
(^ickLink  IV  has  only  the  serial  port  at  the 
terminal.  The  second  serial  port  on  the 
CPU  card  is  handy  for  connecting  to  print- 
ers or  modems  that  aren’t  shared  through 
the  network  but  ate  still  away  from  your 
desk. 

EASY  INSTALIATION  Both  of  the  Cu- 
bix cards  install  easily  into  the  slots  of  an 
AT ; all  you  need  is  a small  screwdriver  and 
a few  minutes.  The  RJ-45  cable  snaps  into 
the  card  just  like  a telephone  cord.  Next 
you  snap  the  cord  into  the  RJ-45-to-RS- 
232  converter  and  plug  the  converter  into 
the  serial  port  on  the  back  of  the  terminal. 
The  hardest  part  is  determining  if  the  ter- 
minal looks  best  on  the  left-  or  the  right- 
hand  side  of  the  desk. 

If  you  have  any  experience  installing  a 
Novell  network,  you’ll  find  the  ICM  soft- 
ware installation  process  relatively  simple. 
Cubix  provides  a complete  instruction 
manual  that  follows  the  Novell  manual’s 
page/instruction  format.  Experienced  No- 
vell installers  will  like  the  Quick  Start  sec- 
tion. If  you  ate  using  a previously  prepared 
server,  you  should  be  able  to  install  the 
cards  and  the  software  in  under  an  hour. 

Both  the  QuickLink  and  (^ickLink  IV 
cards  are  examples  of  solid  engineering. 
They  integrate  flawlessly  into  the  Novell 
environment  and  can  be  upgraded  as  PC- 
compatible  terminals  improve.  They  pro- 
vide an  excellent  alternative  to  buying  an- 
other PC  to  install  on  the  network.  GH 


Frank  J.  Derfler,  Jr.,  is  our  cormectivity 
specialist  and  workgroup  systems  editor  of 
rc  Magazine.  Walter  Adams  holds  bache- 
lor’ s aruJ  master’s  degrees  in  electrical  en- 
gineering from  Rensselaer  Polytechnic  In- 
stitute. He  works  as  a LAN  administrator 
and  computer  communications  specialist 
with  the  federal  government. 


YOU 


That's  what  PC 
Magazine  had 
UAlfC  A to  say  about 

I1HWC  H PC-File+. 

TDE  AT  and  now  this 
I I powerful 


ff  data- 
base 


COMING 

program  is  even  better:  NEWI 
Graphs  to  help  you  make  your 
point.  Includes:  pie,  bar,  line, 
scatter,  and  smoothed  average. 
NEWI  8087/80287  math 
coprocessor  support  for  light- 
ning fast  operation.  NEWI 
Expanded  record  and  field 
lengths  hold  more  data. 

With  PC-File-t-  version  2.0 
you  get  these  and  26  other 
additions  to  the  database  that  is 
already  the  favorite  of  over 
half-a-million  users. 

Why  do  people  like  PC-File+ 
so  much?  It's  affordable  (just 
$69.95).  Technical  support  is 
excellent  (just  call).  And  its  fea- 
tures (on-line  help,  10  sort  lev- 
els, labeling,  and  mail  merge, 
just  to  name  a few)  rival  those 
of  products  that  cost  5 times 
as  much. 

So  treat  yourself  and  give  PC- 
File+  a try  today.  Call 
1.800.J BUTTON  for  the  name 
of  the  dealer  nearest  you.  (In 
WA:  206.454.0479.) 

PC-File+.  Just  $69.95  for  a 
product  that  should  cost 
hundreds. 

"Affordable,  high  perform- 
ance software  is  possible.  AH 
it  takes  is  true  commitment  to 
customers."— Jim  Button 
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CIRCLE  494  ON  READER  SERVICE  CARD 


Buying  The  Right  Product  At 


MAGNAVOX 

9CM082  14” 

VGA  Monitor  ^449 


I- 


Amdek 

Video  210A  12"  Amber 89.00 

Video  410  12"  A/G/W  (ea.). . , .135.00 
Video  432  PSC  A/W  VGA. . .169.00 
Coior  722  Dual  Mode  RGB.  . .449.00 

Color  732  12"  PS/2  VGA 499.00 

Magnavox 

7BM623  12"  TTL  Amber 85.99 

CM8762  14"  Comp/RGB 279.00 

9CM053  14”  Hi-Res  EGA 379.00 

8CM873  14"  Muitimode  EGA.  .449.00 
7BM749  14"  Flat  VGA  White.  . . Caii 
NEC 

1402  Muitisync 599.00 

1501  Multisync-Pius 999.00 


2001  Muitisync-XL  20"  VGA.  2099.00 

Packard  Ball 

PB-1418F  14"  Flat  TTL  A/G/W  . 129.00 
PB-1422EG  14”  Hi-Res  EGA.  .359.00 


Polarlod 

Paiette  EGA  Pius 2499.00 

Prineaton  Graphics 

Max-12  12”  TTL  Amber 149.00 

HX-12E  12"  EGA 479.00 

UHrasync  12"  VGA 579.00 

Seiko 

CM-1430  14”  VGA 639.00 

Zenith 

ZMM-149  4”  PS/2  Amber 209.00 

ZCM-1490  14"  VGA  Ang 699.00 


.Mi  l I'll  r\(  T ION  ('.AMDS 


AST 

Six  Pak  Plus  576 149.00 

Advantage/2  PS/2  Board 309.00 

Hot  Shot  286  Board 399.00 


Boca  Research 

Top  Hat  128K  Expansion 99.00 

Boca  Multi-EGA 169.00 

Bocaram/AT  0-4MB  Card 149.00 

DCA 

Irma  2.2  3728  I/O 749.00 

Everex 

EV-159  Ram  3000 99.99 

EV-657  Micro  Enhancer  II ... . 149.00 
EV-673  Everex  Evga  Adapter.  .279.00 
Sth  Generation 

Logical  Connection  S12K 429.00 

Hercules 

Color  Card 169.00 

In-Color  Card 239.00 

Graphics  Card  Plus 199.00 

IDEAssoclates 

IDE-52S1  Emulation  Board ....  579.00 

Intel 

Inboard  386/AT  & 386/PC Call 

4020  286  Board  W/512K 369.00 

8087  Co-Processor 119.00 

80387-16  Co-Processor 529.00 

NSI 

Smart  EGA  Plus 219.00 

Quadram 

Quad  386-XT  PC  Upgrade. . . .799.00 
Model-30  Quadboard  PS/2. . . .319.00 
The  Complete  PC 

Complete  Answ.  Machine 299.00 

Complete  Hand  Scanner 219.00 

Tkeng  Labs 

EVA  480  EGA  Adapter 219.00 

Vldeo-7 


VEGA  EGA  Deluxe  Adapter. . .229.00 


VEGA  VGA  Video  Adapter. . . .299.00 
Zuckerboard 

Monochrome  Graphics  Card . . . 79S9 
AT-Primary  Memory  Board 99.99 


STORAGE  DEVICES 


ATD 

Tandy  20MB  Hard  Card 499.00 

Everex 

Stream  40  Teak  T^e 529.00 

Stream  60-8  Ext.  Tape-Backup739.00 
Stream  60  PS/2  Tap^Backup12^.00 

Iomega 

514”  Bernoulli  Box  II 999.00 

Irwin 

HOD  10MB  XT  Tape-Backup.  .219.00 
Mlniscribe 

8425  20MB  3’/i"  40msec 349.00 

3650  40MB  5V4”  61msec 379.00 

3053  44MB  5V4”  25msec 669.00 

6085  TOMB  5V4"  28msec 889.00 

Mountain 

TD-4440  40MB  Ext.  PS/2  AT.  .599.00 

60  MB  Mountain  Tape 999.00 

Dual  514"  Beta  Bernoulli. . . .1899.00 

PC-TOO 

TD4000  40MB  Tape-Backup ..  349.00 
Plus  Development 

20MB  Hard  Card 599.00 

40MB  Hard  Card 779.00 

Racore 

Jr.  Expansion  Chassis 299.00 

Seagate 

ST-225  20MB  W Height 249.00 

ST-238  30MB  W Height 279.00 

ST-251  40MB  W Height 449.00 

ST-251-1  40MB  28ms 549.00 

Sony 

3V4''  720K  Floppy  Drive 109.00 

Sysgen 

Bridge-File  PS/2  Drive 249.00 

Bridge-Tape  40MB  Backup. . .499.00 

Durapak  Single  15MB 999.00 

Smart  Image  60MB  Tape 479.00 

QIC-File  60MB  Tape 599.00 


5th  GENERATION 
Logical  Connection  256K 

S339 


COMPUTER  MAIL  ORDER 


The  Right  Price  . . . Everyttme! 


COMPUTERS 


AST 

Premium  286  Model-140 Call 

Compaq 

386  Deskpro’s  & Portables Call 

IBM 

PS/2  Model  30.  50.  60.  80 Call 

NEC 

Multispeed  EL-2 1499.00 

PC-TOO 

512K  8 MHz  1.2MB  80286 899.00 

Toshiba 

1000.  1100->-.  1200.  3120  Ups Call 

WYSE 

Model  50,  60  Terminals Call 

Zenith 

8088/286  Up  Tops Call 


I 


JZ — ® 

PRACTICAL 
PERIPHERALS 
2400  Stand  Alone 

«189 


MODEMS 


Anchor 

1200E  External 129.00 

ATD-Zuckerboard 

1200  Baud  Nude  ’/i-Card 79S9 

Best  Products 

Smart  2400  ’/i-Card  w/Soft 149iX) 

Everex 

Evercom  920  1200  Baud  Int 89.99 

Evercom  940  2400  Baud  Int 179.00 

Hayes 

Smartmodem  1200  Ext 289.00 

Smartmodem  2400  Ext 439.00 

Intel 

2400  Baud  PS/Int 329.00 

Practical  Peripherals 

1200  Baud  Int 79.99 

2400  Baud 169.00 

U.S.  Robotics 

2400  Baud  Direct  Int 179.00 

2400  Baud  Direct  Ext 189.00 


Brother 

M-1509  ISOcps,  132  col 389.00 

HR-40  40cp8.  Daisywheel 669.00 

FAX-100  Fascimile  Machine 979.00 

Canon 

PC-25  Personal  Copier 949.00 

Citizen 

Premier-35  35cps.  Daisywhl 479.00 

Epson 

LX-800  ISOcps.  80  col 179.00 

FX86E.  240cps,  80  col Call 

FX-286E.  240cps.  132  col Call 

LQ-500  180cps.  24-Wiro Call 

LQ-850  330cps.  80  col Call 

LQ-2500  334cps.  24-Wire Call 

Hewlett-Packard 

2225  Think  Jet 369.00 

NEC 

P2200  Pinwriter  24-Wire 379.00 

P660  Pinwriter  24-Wire 469.00 

P760  Pinwriter  132  col 639.00 

LC-890  Postscript  User 3595.00 

Okidata 

ML-320  80  col.  300cps 379.00 

ML-292  80  col.  240cps 389.00 

ML-390  24-Wire  270cp$ 519.00 

ML-293  132  col.  240cps 529.00 

ML-393  24-Wire  450cps 999.00 

Panasonic 

KX-P1091I  194cps.  80  col 209.00 

KX-P1595  240cps.  132  col 479.00 

KX-P154  24  wire.  132  col 599.00 

Sharp 

FO-300  Facsimile  Machine 1349.00 

Star  MIcronics 

NX-1000  140cps.  80  col 179.00 

NX-15  laOcps,  132  col 319.00 

Toshiba 

P321-SL  216cps,  24-Wire 499.00 

P351-SX  300cps.  24-Wire 999.00 


PANASONIC 

KX-P1080j 

80  Col.  Dot  Matrix 


$169 


SOFTWARE 


Aldus 

Pagemaker  Ver.  30 569.00 

Ashton  Tate 

d-base  III+ 389.00 

Multimate  Advantage  ll 279.00 

Borland 

Quattro 129.00 

Central  Point 

Copy  11  PC 2499 

PC  Option  Board  Deluxe 129.00 

Computer  Associates 

Accpac  Easy  Accounting 79.99 


SOFTWARE 
PUBLISHING 
GROUP 
First  Choice 

$84.99 


Fox  Software 

Fox  Base-i-  Development 219.00 

5th  Generation 

Fastback  Plus 8999 

IMSI 

Page  Perfect  Desktop 33900 

Optimouse  w/Dr.  Halo 7999 

U^ltech 

Hi-Res  Buss  Mouse 99.99 

Lotus  Development 

Lotus  1-2-3 299.00 

Meca 

Managing  Your  Money 119.00 

MIcrorim 

R:Base  For  DOS 499.00 

Microsoft 

Microsoft  Mouse  Bus/Ser 109.00 

Norton  Software 

Utilities  4.0 5499 

Word  Perfect  Corp. 

Word  Perfect  5.0 NEW 

Xerox 

Ventura  Publisher  1.1 519.00 


First  C.'lioia' 


In  the  U.S.A.  and  In  Canada 


Call  toll-free:  1-800-233-8950. 

Outeide  the  U.S.A.  call  717-327-9575,  Fax  717-327-1217 
Educational,  Governmental  and  Corporate  Organizations  call  toll-free  1-800-221-4283 
CMO.  101  Reighard  Ave.,  Dept.  B1,  Williamsport,  PA  17701 


Over  35Q.00Q  SAriSPIED  CUSTOMERS  » ALL  MAJOR  CREDIT  CARDS  ACEPTED  » CREDIT  CARDS  AH£  NOT  CHARGED  UNTIL  W£  SHIP 


POLICY  Add  3%  (minimum  $700)  shipping  and  handling.  Larger  shipments  may  require  additonal  charges.  Personal  and  company  checks  require  3 weeks  to 
Clear.  For  faster  delivery,  use  your  credit  card  or  send  cashier's  check  or  bank  money  order.  Credit  cards  are  not  charged  until  we  ship.  Pennsylvania  residents 
add  6%  sales  tax.  All  prices  are  U.S.A.  prices  and  are  subject  to  change,  and  all  items  are  subject  to  availability.  Defective  software  will  be  replaced  with  the 
same  item  only.  Hardware  will  be  replaced  or  repaired  at  our  discretion  within  the  terms  and  limits  of  the  manufacturer's  warranty.  We  cannot  guarantee  compatibili- 
ty. All  sales  are  final  and  returned  shipments  are  subject  to  a restocking  fee.  We  are  not  responsible  for  typographic  or  photographic  errors.  BIOS 
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Our  Standard 
Is  Loaded 


When  people  asked  for  a 24-pin  dot  matrix 
printer  that  could  handle  just  about  anything,  we 
went  straij^t  to  work. 

And  we  came  back  with  four  of  them. 

The  Tshiba  P321SL,  P321SLC,  P341SL  and 
P351 SX.  And  we  put  in  more  useful  features 
than  any  other  printers  in 

for  instance, 

lets  you  print  single  sheets  without  having  to 
unlocid  your  continuous  form  paper  from  the 
built-in  tractor.  And  our  simplified  front  panel 
makes  printing  as  easy  as  touching  a button. 


— -m 

WTT  MCV 

mr 

> UKT 

SKCC1 

There’s  even  an  optional  automatic  envelope 
feeder  on  our  P351SX.  All  of  which  impieve 


the  way  you  handle  paper.  To  improve  the  way 
you  look  on  paper,  our  multistrike  film  ribbon 
pnxluces  dark,  crisp  type,  no  matter  which 
mcxlel  you  buy.  Our  3^x360  dpi  graphics  offer 
a higher  resolution  than  most  laser  printers. 
And  you  can  do  it  all  in  color  with  our  P321SIX. 
Or  our  P351SX  with  its  optional  color  kit 
Also  standard  is  a wide  array  of  resident 
fonts  and  emulations  for  virtually  all  software. 
Not  to  mention  our  unsurpassed  24-pin  print 
quality.  All  with  a speed  of  up  to  360  cps  for 
draft  and  120  cps  for  letter  quality. 

So  call  1-800-457-7777  for  the  name  of  the 
Toshiba  printer  and  computer  dealer  nearest  yoa 
You’ll  find  our  input  does  wonders  for 


your  output 


P:i2ISUI‘32ISIjL  KmSL  IKSISX 


In  Touch  with  Tomorrow 

TOSHIBA 

Tshiba  Ammca  tnc,  Infinnaticvi  S>*9«ns  Unison 


■ ACCOUNTING 


BOOKS 

With  more  than  a dozen 
modules  priced  from  $79  to 
$799,  Open  Systems’  Harmony 
integrated  accounting 
program  can  automate  an 
office  on  any  budget. 


With  its  Harmony,  Version  2.04, 
accounting  modules.  Open  Sys- 
tems has  given  purveyors  of  the 
bottom  line  a fine  integrated  package  that's 
sleek  in  both  appearance  and  structure. 
Harmony  reflects  the  same  concern  with 
quality  that  went  into  the  popular  Open 
Systems  Accoimlinn  Software.  The  prod- 
uct lives  up  to  its  name,  with  very  few  sour 
notes  to  be  found.  What's  more,  the  com- 
pany has  repositioned  the  program's  pric- 
ing (effective  July  1,  1988)  away  from  the 
crowded  high  end  to  a new  midrange 
where  few  high-powered  PC  accounting 
systems  reside. 

Harmony  consists  of  a growing  array  of 
mtxiules,  ranging  in  price  from  $79  to 
$799,  that  currently  include  General  Led- 
ger, Accounts  Payable,  Accounts  Receiv- 
able, Inventory,  Order  Entry,  Payroll,  and 
Client  Accounting,  along  with  Word  Pro- 
cessor, Spreadsheet,  Information  Manager 
(a  database,  reporting  facility,  and  applica- 
tions generator),  Backup/Restore,  and  Im- 
port/Export. A $599  Purchasing  module  is 
due  to  be  released  in  the  third  quarter  of 
this  year.  We  concentrated  on  the  current 
single-user  version,  though  we  did  exam- 
ine briefly  a 3Com  multiuser  implementa- 
tion, which  is  scheduled  for  release  soon. 
Data  entry  screens  are  consistent  and 
ea.sy  to  understand,  and  an  extensive  use  of 
windows  for  entry  options  makes  things 
even  easier.  The  fine  user  interface  is  also 
complemented  by  an  intelligent  use  of 
screen  color, 

A number  of  comprehensive  learning 


and  reference  aids  help  keep  training  time 
to  a minimum.  Each  accounting  module 
comes  with  a Setup  Assistant  that  provides 
checklists  and  worksheets  to  let  you  get  the 
module  up  and  running  quickly  and  effi- 
ciently— a real  benefit  for  the  first-time 
computer  user.  Well-designed  on-line  tu- 
torials do  a good  job  of  showing  you  the 
ropes.  And  once  you've  gotten  down  to 
work,  the  F2  key  summons  context-sensi- 
tive help  from  almost  anywhere  in  the  sys- 
tem. When  you  do  need  to  turn  to  the  docu- 
mentation, you'll  find  it  quite  satisfactory. 
Running  any  of  the  Harmony  modules 
requires  the  System  Manager  module, 
which  users  of  Open  Systems  Accounting 
Software  should  recognize.  It  makes  navi- 
gating your  way  through  Harmony  a sim- 
ple prtxress,  especially  since  it  enables  you 
to  configure  the  menus  however  you  want. 
It  also  performs  general  housekeeping  rou- 
tines, handles  printing,  and  provides  pass- 
word protection. 
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GENERAL  LEDGER  Harmony's  Gen- 
eral Ledger  rmxJule  can  function  alone  or 
in  concert  with  other  nuxlules.  Predefined 
financial  accounts  and  statements  allow 
you  to  become  productive  quickly.  Stan- 
dard charts  of  account  codes  are  provided 
for  four  types  of  organizations— distrib- 
utorships, service  companies,  retailers, 
and  accounting  firms — and  there's  also 
one  for  your  personal  records.  Unfortu- 
nately. Harmony's  predefined  codes  do 
not  conform  with  American  Institute  of 
Certified  Public  Accountants  (AICPA) 
standards,  though  they  can,  of  course,  be 
tailored  to  your  needs. 

Harmony  lets  you  track  up  to  99  sepa- 
rate profit  centers  by  placing  the  two-digit 
profit  center  code  anywhere  in  the  12-digit 
aecount  code.  The  profit  center  scheme 
will  not  let  you  track  a department  or  cost 
center  within  a profit  center,  however.  If 
you  need  to  report  on  subgroups  within  a 
profit  center,  this  limitation  makes  the  pro- 
cess cumbersome. 


FACT 


FILE 


SHannony.  Version  2.05 
Open  Syslems  Inc. 
M77Clly  WcM  Pkwv, 
Eulen  Hraine.  MN  55344 
(hl2>82‘MKHl 
I.isI  Price:  Sysieni  Man- 
ager. SW  ( L.4n  cxicn- 
sion.SIOOL  Aecounling; 
(jeneral  la.'dger.  Aeeounis  Payable.  Ac- 
ctHintv  Receivable.  S.'W  each.  Business  Op- 
erations: Inventory. Order Hntry,  Payroll. 
S5Weach:Clieni  Accounting.  $790;  LAN 
extensions.  S2(K)eaeh.  Business  .Auioma- 
Cion:  Infonnalion  .Manager.  SI99;  Word  Pn*- 
eessor.  Spreadsbeei.  $99;  exten- 
sions. SICK)  each.  Backup  Kesum:.  Import 
hxpori.  $79  each  (no  LAN  extension  need- 
ed). 


Requires:  5I2K  RAM  (f>4<)K  tor  3Com 
LAN  version),  hard  disk  drive.  132-column 
pnnter.  .K‘om*s3Plus  and  Novell’s  At/- 
vaiu  fJ NfiWtirc  for  LAN  version.  IX)S  2. 1 
or  later. 

In  Short:  Harmony  is  a stilid  integraled  ac- 
couniing  package  v>iih  a skek.  consistent 
data  entry  interface  that  makes  extensive  use 
of  windowing  It  offers  quite  a comprehen- 
sive range  of  features,  although  certain  de- 
sign limitations  may  make  it  unsuitable  for 
sonK*  businesses.  NtK  copy  protected, 
emeu  669 'JN  READER  SERVICE  CARO 


Partnerships  and  Suhehapter  S corpora- 
tions with  several  partners  will  like  the 
profit  distribution  feature,  which  lets  you 
disnibute  a percentage  of  profits  to  any 
number  of  retained  earnings  accounts. 

When  inputting  journal  entries,  you  can 
pop  a window  up  to  select  the  proper  ac- 
count numbers.  Journal  entries  ean  be 
manual  or  automatic.  You  can  also  make 
entries  that  automatically  reverse  in  the 
subsequent  period.  Unfortunately, 
though,  these  entries  won’t  reverse  in  the 
final  period  of  the  year,  when  this  feature 
would  be  most  useful. 

After  inputting  a journal  entry,  you  can 
review  or  correct  a journal  entry  listing  be- 
fore posting  it.  This  batch  processing  ap- 
proach is  commendable  for  reducing  errors 
and  preventing  you  from  unnecessarily  re- 
versing incorrect  entries. 

Harmony  never  closes  the  books,  so  ad- 
justing journal  entries  can  be  made  to  any 
period  in  a specific  year.  Since  this  feature 
holds  the  potential  for  entering  data  acci- 
dentally into  the  wrong  period.  Harmony 
warns  you  if  you're  posting  to  a noncurrent 
period.  You  can  keep  the  books  open  on 
the  Auditors  Adjusting  entries  for  an  indef- 
inite period — a feature  your  auditors  will 
like. 

The  system  provides  a handy  bank  rec- 
onciliation feature,  as  well  as  a set  of  finan- 
cial tools  that  help  you  perform  installment 
loan  analysis  and  present-  and  future-value 
calculations.  Harmony  also  includes  a ru- 
dimentary graphics  presentation  capabili- 
ty. letting  you  chart  and  graph  detailed  ac- 
count activity  and  financial  trends  for  up  to 
four  different  account.s — using  budgetary, 
current,  or  prior-year  information  for  12 
peritxJs. 

ACCOUNTS  PAYABLE  Accounts  Pay- 
able can  stand  alone  or  be  integrated  with 
the  General  Ledger.  Like  the  General  Led- 
ger, this  miHlulc  also  supports  batch  prtv 
cessing,  which  means  mmsactions  don’t 
have  to  be  posted  as  they  are  entered.  Be- 
ing able  to  revise  and  delete  invoices  be- 
fore posting  allows  you  to  correct  informa- 
tion or  follow  up  on  questionable  items 
without  abandoning  your  entered  data, 
thereby  saving  you  a lot  of  time. 

When  initially  setting  up  Accounts  Pay- 
able, you  configure  a posting  table  to  de- 
fine default  financial  accounts  for  detail 


OUR  REVIEWERS 

G.  William  Dauphinais,  creator  of  the 
Price  Waterhouse  Report  and  a fre- 
quent contributor  to  /'C  Maf-azine. 
heads  the  Management  Consulting  Ser- 
vices in  the  Price  Waterhouse  .St.  Louis 
office. 

Ray  A.  August,  a senior  consultant  for 
the  Price  Waterhouse  Comprehensive 
Professional  .Services  group  in  Hacken- 
sack. New  Jersey,  specializes  in  finan- 
cial management  reporting  systems. 
Edward  M.  Kneitel,  a senior  financial 
consultant  for  the  Price  Waterhouse 
Comprehensive  Professional  Services 
group  in  Cleveland.  Ohio,  specializes 
in  installing  PC-based  accounting  sys- 
tems. 

Timothy  J.  I,ee,  a Management  Con- 
sulting Services  manager  in  the  Price 
Waterhouse  St.  Louis  office,  special- 
izes in  management  information  sys- 
tem planning. 


posting  to  the  General  Ledger.  This  table 
can  specify  up  to  seven  accounts  that  will 
appear  in  every  purchase,  return,  and  re- 
eurring  transaetion.  A better  approach, 
however,  would  be  the  one  that  many  oth- 
er .systems  have  adopted,  which  allows 
you  to  specify  default  accounts  for  each 
vendor.  For  instance,  when  entering  an 
electric  utility  bill,  only  the  required  utility 
expense  account  should  he  presented  as  a 
default  for  that  invoice. 

You  can  make  queries  to  the  vendor 
ma.ster  file  and  get  back  updated  data  that 
reflects  any  recent  entries.  This  capability 
gives  you  immediate  access  to  information 
eoneerning  payment  eycle,  tax  status, 
credit  terms,  remaining  credit,  high  credit 
balance,  diseounts  taken  and  lost,  or  la.st 
invoice  and  payment  amount.  You  also 
have  aceess  to  aging  information,  an  entry- 
by-entry  listing  for  all  transactions,  and  a 
list  of  unpaid  or  partially  paid  invoices 
with  aging  given  in  days. 

When  you’re  inputting  a transaction, 
the  windowing  feature  lets  you  call  up  a 
complete  listing  of  ail  vendors,  add  a ven- 
dor. or  display  a list  of  General  Ledger  ac- 
counts. Harmony  also  performs  data  entry 
validation  but  unfortunately  has  no  provi- 
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ACCOUNTING  ON  THE  FLY 


Each  of  Harmony’s  modules  includes  a system  of  windows  that  allow  you  to 
take  glances  at  one  part  of  your  books  while  you’re  doing  work  somewhere  else. 


Harmony ’s  windowing  feature  allows  you  to  add  a new  vendor 
when  you're  entering  a purchase  in  the  Accounts  Payable  module. 
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A pop-up  window  in  Hmnony' s Inventory  module  can  calculate 
the  true  economic  order  quantity  for  different  vendors  and  help 
determine  the  quantity  that  best  uses  your  funds  to  meet  expected 
demand. 


When  entering  a payment  in  Hannony’ s Accounts  Payable 
module,  you  are  given  options  to  help  apply  the  amount 
automatically  against  your  balances. 


When  you're  entering  orders  with  Harmony's  Order  Entry 
module,  you  can  add  a new  customer  on  the  fly  and  link  it  to  the 
pricing,  tax,  commission,  and  trade  discount  tables. 
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sions  for  preventing  redundant  vendor  in- 
voice entries. 

If  you  deal  with  manual  checks  or  par- 
tial prepayments  to  suppliers,  you  cannot 
enter  a partial  or  complete  payment  using 


the  Invoice  screen  alone.  You  must  first  | 
enter  these  invoices  from  a Payment  Jour- 
nal entry  screen,  which  translates  into 
some  extra  time  spent  switching  between 
the  two  screens. 


The  Payment  Journal  entry  screen  al- 
lows you  to  select  certain  invoices  to  be 
paid  on  a certain  date,  whether  or  not  they 
are  due.  This  is  handy  if  your  vendors  re- 
quire frequent  early  payments.  When  en- 
tering a payment  to  a vendor,  you  are  giv- 
en options  that  help  you  automatically 
apply  the  amount  against  your  balances, 
liie  option  to  pay  all  invoices  automatical- 
ly with  an  available  discount  encourages  a 
financially  sound  policy. 

When  the  end  of  the  year  rolls  around, 
if  you  enter  the  Federal  1099  limit.  Ac- 
counts Payable  will  print  1099  statements 
for  all  required  vendors. 

ACCOUNTS  RECEIVABLE  Accounts 
Receivable  lets  you  make  queries  for  cus- 
tomer information  concerning  finance 
charge  rates,  credit  limit,  remaining  credit, 
high  balance,  discounts  taken  and  lost,  fi- 
nance charges  assessed,  date  and  amount 
of  most  recent  invoice,  last  payment  re- 
ceived, and  aging.  You  can  also  access  an 
entry-by-entry  listing  of  specific  transac- 
tions or  a list  of  paid  or  partially  paid  in- 
voices with  aging  information.  As  with 
Accounts  Payable,  all  information  reflects 
any  recent  entries. 

Accounts  Receivable  provides  a good 
opportunity  for  taking  advantage  of  Har- 
mony's integration  features.  Using  Har- 
mony's word  processing  module  with  a 
Dunning  Report  file,  you  can  automatical- 
ly print  dunning  letters.  You  have  the  op- 
tion of  selecting  recipients  directly  from 
the  customer  master  file  or  merely  specify- 
ing selection  criteria,  such  as  the  number 
of  days  or  the  amount  overdue.  The  setup 
also  allows  you  to  personalize  letters  for 
specific  customers. 

A sophisticated  finance  charge  feature 
provides  a table  from  which  you  can 
choose  up  to  ten  different  formulas  for 
charging  interest  to  customers.  With  each 
formula,  you  can  specifically  state  an  in- 
terest rate,  the  maximum  to  which  a rate 
can  be  applied,  a second-tier  rate  to  be  ap- 
plied to  amounts  over  that  maximum,  the 
number  of  days  past  the  due  date  that  inter- 
est should  be  charged,  a minimum  amount 
to  be  charged  for  interest,  and  whether  the 
interest  is  classified  as  simple  or  com- 
pounded. This  is  very  helpful  if  you  con- 
duct business  in  states  with  different  usury 
laws  or  if  you  stratify  interest  charges 


MIRRORU 


The  Closer 
\bu  Look... 
The  More 
Ybu  Find! 


Like  this  Russion  OdI.  a corey 
inspection  of  MIRROR  It  will 
reveol  loyer  upon  loyer  of 
corefully  crofted  feotures  designed  to 
provide  you  with  the  best  solution  to 
todoy's  and  tomorrow's  date  cominuni* 
cation  problems. 

MIRROR  li  (the  Crosstolk*  SuperKlone)  pro- 
vides o superior  reflection  of  the  best  in  Ciosstolk 
XVI*,  at  o fraction  of  the  cost.  MIRROR  II  comes  com- 
plete with  o superset  of  the  Crosstalk  XVI*  Script  longuoge.  This  Scripting  capobility  and 
MIRROR  ll's  bockground  communicotior«  mode  gives  you  the  power  to  fully  outomote 
your  PC  communications,  and  the  freedom  to  use  your  PC  for  other  tasks  while  sending 
or  receiving  dota. 

* Bockground  communicotioris  mode  (coll  or  onswer) 

• File  tronsfer  protocols  including  Xmodem  (Botch,  CRC  or  Checksum),  Crosstolk*  Hoyes*, 
Ymodem  or>d  Kermit 

• TerminolemulotionsforDECVT-100/52,  IBM3101  (chorocterorblockmodel, Televideo 
9)0  / 920  / 925  (chorocter  or  block  m^e).  Adds  Viewpoint,  ADM-3A,  Doto  Generol 
D210,  ANSI  ond  Honeywell  VIP7200 
• Learn  mode  for  the  outomatic  creotion  of  outo- 
logon  Scripts 

• Full  screen  Wordstar-like  text  editor 
• Site  License  (the  cost  effective  way  to  stondordize) 

• 60-Doy,  No  Questions  Asked  Money-Bock 
Guorontee 

AC  To  order,  call  Toll-Free; 

O 7e  1 -800-634-8670 

(In  Florida  coH  904-^78-8564).  Visa  / MasiwCard  / COD.  $5  00  (or 
ShippM^  and  Hondlir>g  {$6  X (or  COO  orders)  Rondo  residents 
pleoM  odd  5%  soles  lax. 

WMOftHondSoMorieofeoaW'noAsolScMSoreOwnbuWigCa'p 
WtW  voWmoA  ol  lrHw<cio<d  ftjT—  MactioM  Carp  / AMSw  e i 
XoiWnoHi  d Woeno  MemMonol  / CraWdk  «id  CreWiA  XVI  an 
vodericAA  oT  QijPa*  ConwnuWKOioe  haaaam  Inc  /Hoywi 
d Moyw  MooconvuMr  Fnduett  Inc 


MIRRORE 


336  Office  Plozo  Drive 
Taliohossee,  Florido  32301 
Teiephorve:  (904)  878-8564 
Telex:  6714280  KLON 

M<BOB  II  m dwgred  far  tae  on  8M  and  P0%  cam- 
poiWawiciocowputifi  Wx*e*****^^*"*l'v**- 
nng  MS-DOS  t K-OOS  20  or  higiNr  ond  • nc*  copy 
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COREfesf,  is 
the  only  back- 
up software  to 
be  awarded 
PC  Magazine's 
Editor's  Choice 
fortwoconsec- 
secutive  years. 

Now  with  the  new  enhanced  COREfest 
2.0,  you  can  save  even  more  time  and 
money  while  protecting  your  data. 


CHOICE 


1988 


Speed.  Save  time.  Back  up  10MB  in 
as  little  as  four  minutes  using  ad- 
vanced features  such  as  multiple  DMA 
channels. 


Data  Compression.  Save  diskettes. 
Back  up  as  much  as  40%  more  on 
each  diskette. 


Data  Integrity.  Save  worry  and 
headaches.  Our  read  verify  option  and 
advanced  error  correction  code  as- 
sures reliability  and  the  integrity  of 
your  data. 


Easy  Operating  Mode.  Save  effort. 
Easy  to  learn.  Back  up  an  entire 
diskette  with  only  two  keystrokes. 

Advanced  Operating  Mode.  Save 
unnecessary  backup.  File  manage- 
ment and  catalog  features  allow  you 
to  back  up  single  or  multiple  files  from 
many  directories. 

Scheduied  Backup.  Save  data 
loss.  Automatic  timed  reminders  never 
let  you  forget  to  back  up  your  files. 
With  our  pre-scheduling  feature,  files 
are  backed  up  to  any  DOS  device 
without  the  aid  of  an  operator. 

COREpower  Your  Backup.  Con- 
tact your  nearest  dealer  or  CORE 
representative  today. 

Northeast  Region:  Southern  Region: 
203/357-1339  407/997-6055 


Central  Region:  Western  Region: 
312/439-0511  213/312-8130 


International  Sales: 
407/997-6044,  FAX:  407/997-6009 


Distribution  through  Kenfil,  MICRO  D.  Gates. 
GBC  Distributors  and  Vitronics.  In  Canada, 
contact  Pride  Computer  Dist. 


CORE 

INTERNATIONAL 
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ProdDCis  lisieD  ana  shown  are  iMisiered  trademarks  ol  Ihetr 
respected  manulacturers  CORE  International.  CORE,  and 
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If  the  vwrld  had  one  canputer  communications 


The  feet  is,  today’s  bewildering 
variety  of  computers  demands  a 
program  like  this. 

CROSSTALK*Mk.4isthe 
entirely  new  generation  of  PC  com- 
munications software. 

Its  language,  CASL’,“  is  designed 
specifically  for  the  needs  of  com- 
munications and  related  applications. 


' It  helps  your  PC  perform  a variety 
of  functions  with  a variety  of 
different  devices  — direct -con- 
nection, modem,  coax,  orX.PC  — 
up  to  15  sessions  at  a time,  if 
you  like. 


• It  emulates  virtually  all  popular 
terminals  — IBM,  DEC,  Data 
General,  TeleVideo,  ADDS  View- 


’ It  supports  most  popular  modems. 

' It  supports  the  most  widely  used 
file  transfer  protocols,  including 
XMODEM,  YMODEM,  KERMIT, 
CompuServe  “B”,  CROSSTALK, 
and  its  own  high-speed  DART. 


' It  works  with  interfeces  such  as 
IRMA“and  Smart  Alec™  to 


oom^  oo<^ 


naooii  taooco 


I 

standard  you  wouldrft  need  Crosstalk  Mk.4 

fecilitBte  connections  with  main- 
frames and  minis. 

• Its  language  allows  an  unprece- 
dented degree  of  automation  of 
complex  applications  functions 
and  contingencies. 

CROSSTALK  COMMUNICATIONS/ 1000  Holcomb  Woods  Parkway,  Roswell,  Georgia  30076/(800)241-6393 

A Division  of  Digital  Communications  Associates,  Inc.  dcci' 

CROSSTALK  is  a registered  trademark  of  Digital  Communications  Associates,  [nc.  CASL.  IRMA  and  Smart  Alec  are  trademarks  of  Digital  Communications  Associates.  Inc. 

IBM  IS  a registered  trademark  of  International  Business  .Machines  Corp.  ' TeleVideo  is  a registered  trademark  of  TeleV'ideo  Systems.  Inc. 

CompuServe  is  a servicemark  of  H & R Blixrk  X.PC  is  a trademark  of  TVmshare.  Inc  CIRCLE  326  ON  READER  SERVICE  CARD 


It  does  everything  you  always 
wished  your  old  communications 
program  could  do. 

Maybe  the  world’s  computers 
can't  be  dike.  But  now  at  least  they 
can  communicate. 


See  your  dealer  for 
CROSSTALK  Mk.4,  and  let  your 
imagination  fly. 

CROilTALK 


Cor, 
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based  on  the  size  of  your  customer’s  bal- 
ance. 

Invoice  entry  is  much  the  same  as  in 
Accounts  Payable.  The  windowing  feature 
allows  you  to  inquire  about  a current  cus- 
tomer or  to  add  a new  one.  You  can  also 
specify  which  items  are  eligible  for  a dis- 
count and  which  are  not — a good  safe- 
guard to  prevent  you  from  giving  a dis- 
count on  such  items  as  shipping  or 
postage. 

Harmony  offers  several  methods  for 
quickly  and  efficiently  applying  cash  re- 
ceipts. The  system  can  automatically  ap- 
ply the  money  received  to  the  oldest  in- 
voices first,  continuing  to  pay  each  invoice 
until  the  money  is  applied  in  full.  Alter- 
nately. you  can  select  each  invoice  man- 
ually. You  then  have  the  option  of  manual- 
ly applying  a portion  or  all  of  the  receipt  or 
having  the  full  amount  of  an  invoice  auto- 
matically applied  against  the  money  re- 
ceived. Consistent  with  other  aspects  of 


the  system,  you  can  revise  receipt  applica- 
tion before  posting  your  cash  receipts. 

You  should  find  the  receivables  report- 
ing capability  quite  useful.  The  Customer 


■ If  the  inventory  module 
is  integrated  with  Order 
Entry,  that  module  will 
update  the  General 
Ledger  automatically. 


Cash  Row  report  presents  a forecast  of  ex- 
pected cash  in-flow  for  up  to  three  specific 
date.s — providing  an  excellent  cash  man- 
agement tool.  The  Aged  Trial  Balance  re- 
port includes  each  customer’s  terms  and 


telephone  number  and  can  be  used  for  the 
current  period  or  periods  at  30, 60, 90,  and 
1 20  days. 

Another  nice  feature  lets  you  personal- 
ize the  statements  printed  for  your  custom- 
ers. You  can  include  detailed  or  balanced 
forward  information,  aging  information, 
finance  charge  rates,  and  year-to-date  fi- 
nance charges.  You  can  also  add  custom- 
ized messages — even  different  messages 
for  delinquency  levels  of  30,  60,  or  90 
days. 

INVENTORY  The  Inventory  module 
can  stand  on  its  own  or  be  integrated  with 
Order  EnUy  and  Purchasing  (when  this  last 
module  becomes  available).  As  a stand- 
alone module,  it  does  not  post  directly  to 
the  General  Ledger  but  instead  prints  a 
posting  recap  that  you  can  use  to  update  the 
accounts  manually.  If  it’s  integrated  with 
Order  Entry,  that  module  will  update  the 
General  Ledger  automatically. 


When  your  basic  quantum 
leap  is  just  not  enough: 


ProBas. 

Professional  Basic 
Programming  Library 

ProBxs  is  a libran*  of  routiiics  that  kicks 
QuickBASIC  and  BASCOM  into  5th  gear  and  gives 
you  powers  and  abilities  far  be>'ond  those  of 
mortal  men  It's  the  greatest  thii^  since  sliced 
bread  and  if  you  don't  get  it  today,  your  hard  disk 
wtU  crash  in  retaliatioa  So  much  for  the  hype, 
now  dow'n  to  brass  tacks- 


ProBas- 

ToolKit 

The  ProBas  ToolKit  is  a collection  of 
assembly  and  Ba\SIC  modules  chat  use  the 
ProBas  library  to  s*nc  you  e>en  more  hours  of 
grunt  \\’ork.  Call  a ring,  bar,  pop-up,  or  pull- 
down menu  Pop  a mini-word  processor  with 
wofd-WTap  in  a window.  Put  a list  or  file 
directory  in  a highlight  window.  You  get. 


ProBas- 

TeleComm  ToolKit 

The  TeleComm  ToolKit  is  a collection  of  high- 
le\'el  communications  modules  that  pli^  into 
your  code  to  protidc  popular  file  transfer 
[^tocols,  terminal  emulations,  auto-dialing, 
phone  data  base,  login  scripts  and  mcMe.  Need  to 
communicate  with  the  world?  Plug  just  the 
routines  you  need  into  your  programs. 


• 232  routines  (226  in  Assembly) 

• 600  pa^e  3-part  manual 

• Full-featured  windowing 

• Screen  snapshots 

• Virtual  screens  in  memory 

• Lightning-fast  file  I/O 

• Access  EM8  as  files  or  arrays 

• Full  mouse  support 

Plus  2(X)  essential  ser^ices  from  directory  and 
equipment  routines  to  handy  string,  date,  time, 
and  input  routines.  Whether  you  arc  just  startir^ 
out,  or  a programming  guru,  ProBas  will  help 
you  generate  tetcr,  more  efficient  code,  in  far  less 
lime  - and  wx  back  that  statement  with  an 
unconditional  money-back  guarantee  Thousands 
of  programmers  has'c  benefited  ffom  ProBas 
and  its  shareware  precursor,  ADVBAS.  For  all 
versions  of  QuickBASIC  and  BASCOM  including 
BASCOM  6.0  for  OS/Z  Just  $9900! 


• Loads  of  Menu  Generators 

• Fast  B-tree  indexing 

• Mini-editor  with  word-wrap 

• Patch  .EXE  files 

• Protected  storage  areas 

• Display  text  files  in  windows 

• Julian  date  routines 

• Documented  BASIC  source 

Plus  calendars,  BCD  math  routines,  dock  routines 
and  much  more.  In  addition  to  the  disk  and  5* 
part  comprehensive  manual,  you  also  get  special 
access  to  the  ToolKit  SKj  on  our  BBS  system 
where  ProBas  programmers  from  all  o\’er  the 
world  share  iheir  favorite  ToolKit  modules.  If 
yxM  can’t  call  to  download  new  modules,  disks  of 
the  latest  uploads  are  a^*aiIable.  The  ProBas 
ToolKit  is  an  c\'er-growing  product  that  adds 
capabilities  and  hdps  conser\'e  your  most 
\'aluable  asset  of  all-  time*  Just  $99.00! 
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• Xmodem/Modem7/Xmodem-lk 

• Ymodem  (single  and  batch) 

• CRC-16  and  Checksum 

• VT52,  VTIOO.  ANSI  BBS  etc. 

• Auto  Dialer  & data  base 

• Script  language  support 

• Full  terminal  program 

• Documented  BASIC  source 

The  TeleComm  TooLKiT.yusr  $75.00! 

HfiMNERLY 

COMPUTER  SERVICES  INC 

8006  SANDY  S^INQ  ROAD  • LAUREL . MD  20707 

(301)953-2191 

or  call  our  BBS  at  (301)  953-7738 
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AT  or  Com- 

up to 

patible 

OnTorm 

SMB 

factor) 

RampagePlus  Rom  AST 

These  days,  to  really  get  power,  you’ve  got  to  have  a 
Rampage.  RampagePlus  from 
AST— tlie  most  powerful  mem- 
ory multifunction  boards  you 
can  buy. 

Witli  RampagePlus  MC 
for  your  IBM  ’ PS  2 " Model 
50  60,  or  RampagePlus  286 
for  your  AT^  or  compatible, 
you  can  have:  up  to  eight 

megabytes  of  memory,  EMS  4.0  compatibility.  OS  2’"  com- 
patibility. And,  optional  I O piggyback  modules.  Tliere's 
notliing  like  tliem  anywhere 

By  making  tlie  one  simple  decision  to  buy  Rampage- 
Plus,  you  can  postixine  making  a lot  of  otlier  decisions.  If 
you're  asking  yourself:  Do  I need  tlie  extra  fimctionality  of 
EMS  4.0?  Should  I plan  on  converting  to  OS/27  Can  1 get  tlie 
same  power  fixim  my  AT  compatible  as  I can  with  a PS/2? 

Will  I need  to  save  slots  for  mput/output  boards?  Ram- 
pagePlus takes  care  of  it  all. 

Of  course,  you'll  be  going  on  a Rampage  designed  by 
AST.  That  makes  your  decision  even  easier.  After  all,  year 
after  year,  we’ve  sold  more  memory/multiftmction  boards 
than  any  other  company.  Great  boards,  like  SixPakPluS* 
and  Advantage®  And,  after  selling  over  three  million 
boards,  we're  proud  to  say  the  RampagePlus  boards  are  the 
best  we've  ever  built 

AST  markets  prodBCts  worldwide— in  Europe  and  the  Middle  East,  col]  44  I 968  4350;  in  tbeEar  East,  call:  852  0499  91 13;  in  Canada,  caD:  416  826  7514.  AST,  AST  logo,  Ronipjge.SixPakPlus  and  Advantage 
n.>gLs-iered  and  SuperPok  tradeniaik  AST  Research,  Inc.  IBM  and  AT  regisieied  and  PS  2 and  0&'2  trademarks  International  Business  Machines,  Coqi  Copyright  1988  AST  Research,  Inc  AH  nghts  reserved. 


For  one,  they  are  the  first  memory  boards  to  offer  100% 
EMS  4.0  compatibility.  RampagePlus  286  has  12.5  MHz  speed 
designed  especially  for  fast  AT  compatibles,  wliile  Rampage- 
Plus MC  runs  witlt  zero  wait-states  to  get 
tile  niosT  out  of  your  PS  2s.  And,  botli 
RampagePlus  boards  include  SuperPak,’” 
AST's  utility  software  programs. 

Finally,  tliere’s  one  tiling  you’ll  find 
on  a RampagePlus  tliat  you  won’t  find  on 
any  otlier  memory  board,  tlie  AST  name. 
And  tliat  means  tliat  you  can  make  a 
safe  decision  and  go 
on  a Rampage,  all  at  tlie  same  time. 

To  find  out  how,  call  AST,  (714) 

863-0181,  Operator  AA26,  flCSCBRCH  INC. 

or  send  us  tlie  coupon.  Times  Have  Changed. 


Yes,  send  me  more  information  on: 

□ RampagePlus  MC  □ RampagePlus  286 

□ Have  an  AST  representative  call  me. 

Name 

Title 

Company 

Address 


PC  8/88 


City/State/Zip  _ 
Phone  ( 


Send  to;  AST  Research,  Inc.,  212 1 Alton  Avenue,  Irvine,  CA  92714-4992,  Attn;  M.C. 
^CLElb7^RfADER^R'viCEC^D 


T Zero. 
Learning 
Qurve"^ 


SPF/PC 


“The  best  editor  by  far  for 
MVS  programmers.” 

AT&T.  While  Plains.  NY 


“This  product  is  superb!  There 
is  absolutely  no  learning  curve 
if  one  is  already  familiar  with 
IBM’s  mainframe  ISPF.” 

Reader’s  Digest, 

Pleasantville,  NY 

“SPF/PC  is  probably  the  most 
outstanding  utility  we  have.” 

VSAF,  Pentagon. 

Wishingion.  D.C. 

“With  15  years  of  mainframe 
programming,  I find  SPF/PC 
to  be  the  friendliest  software 
on  the  PC.” 

Dun  & Bradsireet, 

Basking  Ridge,  NJ 

“tfeur  product  allows  our 
programming  staff  to  move 
from  our  IBM  mainframe  to 
PC’s  very  easily,  saving  us  time 
and  money.” 

Certified  Grocers  of  California, 
Los  Angeles 


Want  more  proof?  Call  or  write 
for  a free  demonstration  diskette. 

SPF/PC,  so  much  like  the 
mainframe  you’ll  forget  you’re 
editing  on  a PC. 


Command  Technology 
Corporation 


1900  Mountain  Blvd.,Oaklartd,  CA  94611 
Telepone:  (415)339-3530 
Telex:  509330  COMMAND  TECH 
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Installation  options  let  you  specify  mul- 
tiple stocking  locations,  one  of  four  cost- 
ing methods  (FIFO,  LIFO,  Average,  and 
Standard),  and  the  default  precision  of 
decimal  values  for  quantity  (0  to  4)  and 
pricing  (2  to  4).  You  can  retain  historical 
detail  for  both  sales  and  purchase  activity 
in  either  monthly  or  summary  form. 

Three  user-defined  codes  allow  you  to 
categorize  your  inventory  items  using  a 
category  name  up  to  ten  characters  in 
length.  You  can  then  define  a table  of  two- 
character  codes  with  a 30-character  de- 
scription for  each  code.  These  codes  can 
identify  colors,  sizes,  or  other  characteris- 
tics of  items  in  inventory.  They  can  be 
quite  handy  when  you  turn  to  the  Informa- 
tion Manager  module  to  develop  custom 
reports. 

Inventory  pricing  tables  facilitate  rather 
sophisticated  pricing  algorithms.  You  can 
define  a complex  pricing  structure  linking 
the  tables  to  specific  items  or  customers, 
classes  of  items  or  customers,  quantity 
breaks,  or  yearly  dollar-volume  sales. 
Special  tables  even  allow  date-specific  sale 
pricing  for  a special-of-the-month  retail 
situation.  Formulas  to  determine  final 
sales  price  can  include  calculations  based 
upon  last  cost,  the  larger  or  smaller  of  two 
variables,  and  if-then  statements. 

The  system  lets  you  track  salesperson 
commissions  based  upon  the  inventory 
classes  and  customer  classes  set  up  in  Ac- 
counts Receivable.  Formulas  again  serve 
to  establish  the  desired  commission  rate. 

The  inventory  item  number  accommo- 
dates up  to  18  alphanumeric  characters. 
You  can  specify  an  alternate  item  that  will 
be  suggested  as  a substitute  during  order 
entry  if  the  original  item  is  out  of  stock. 
You  can  also  flag  an  item  as  discontinued. 

Harmony  recognizes  that  in  the  pur- 
chase orders  you  receive,  the  customer’s 
part  numbering  system  may  differ  from  the 
one  you  use.  The  program  therefore  lets 
you  build  an  item  conversion  file  to  link 
each  customer  item  number  to  the  corre- 
sponding number  in  your  own  system. 
Then,  if  you  are  connected  to  the  Order 
Entry  module,  you  can  easily  use  the  cor- 
rect part  numbers  in  the  invoicing  process. 
Since  this  table  also  lets  you  link  with  ven- 
dor part  numbers,  it  should  prove  quite 
useful  with  the  forthcoming  Purchasing 
module,  in  instances  when  your  purchase 


orders  must  conform  to  the  vendor’s  item 
number  format. 

If  an  item  is  stocked  in  pieces  but  sold 
by  the  case,  you  can  specify  alternate  units 
of  measure.  In  addition,  you  can  establish 
a penalty  charge  in  the  event  that  a case  is 
broken  up  for  resale  (an  odd-lot  sale). 

INVENTORY  ANALYSIS  A particularly 
good  example  of  how  Harmony  can  help 
make  more-productive  use  of  your  re- 
sources is  its  capability  to  calculate  the  true 
economic  order  quantity  for  different  ven- 
dors. For  inventory  items  with  an  even  de- 
mand throughout  the  year  (not  seasonal, 
like  Christmas  trees),  the  Inventory  mod- 
ule can  determine  the  order  quantity  that 
will  make  the  best  use  of  your  funds  to 
meet  the  expected  demand . It  takes  into  ac- 
count your  fixed  costs,  annual  usage,  car- 


■ //ar/noAi}/ provides  an 
excellent  way  to  ensure 
that  cost  increases  do 
not  erode  your  margins. 


rying  costs,  and  purchase  price. 

Harmony  falls  a bit  short  in  tracking  se- 
rial number  inventory.  The  Inventory 
module  won’t  let  you  record  the  serial  or 
lot  number  of  an  item  until  it  is  sold.  This 
limitation  makes  it  of  little  use  for  chemi- 
cal or  appliance  companies,  which  must 
rely  heavily  on  tracking  stocked  quantities 
by  lots  or  serial  numbers. 

The  module  does  include  one  innova- 
tive tracking  option,  however,  it  will  let 
you  track  extended  warranty  information 
by  entering  a serial  number  and  a warranty 
expiration  date  during  invoicing.  The  Seri- 
al Item  History  report  then  lists  serialized 
items  by  customer  or  item  for  a given  war- 
ranty period. 

Harmony  makes  accurate  valuation  of 
your  inventory  easier  with  a straightfor- 
ward physical  inventory  process  and  a sim- 
ple tracking  of  reserved  items.  To  process 
a physical  inventory  count,  you  freeze 
your  inventory,  print  worksheets  sorted  by 
bin  number  or  location,  perform  the  actual 
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AMONG  LEADING  DESIGNERS, 
THESE  ARE  CONSIDERED 
SmVS  SYMBOLS. 


Qn-saeen  icons  like  these 
are  just  one  of  the  reasons 
Computervision’s  Personal 
Designer'  isthebestmiCTO-based 
CAD  system  available.  Easy  to 
read.  Easy  to  use.  The  very 
essence  of  personal  CAD. 


Based  on  Computer- 
vision's  unparalleled 


miaoCADDS  software,  the 
Personal  Designer  lets  you  cre- 
ate engineering  drawings  and 
3-D  models. 

T/bu  can  even  get  an  optional 
I package  that  lets  you  add  com- 
plex sculptured  surfaces  to  your 
designs,  a capability  limited  to 
larger  systems  until  now. 

Add  to  these  functions  like  finite 
element  modeling  and  analysis, 
high-resohition  shaded  colored 
pictures,  sophisticated  user  pro- 
gramming tools,  and  all  the  nor- 
mal office  uses  of  the  IBM*  PC 
AT,  XT  or  compatibles,  and  you 
have  a system  of  great  value. 

Add  the  fact  that  the  fully 
documented  Personal 
Designer  comes  from 
Computervision  and  you 
' have  a system  in  a class 
by  itself.  And  that’s  the 
kind  of  status  anyone 
can  appreciate. 


*IRM  isarrgistered 
trademark  uf  inienutional 
^sinessMachinc»  Coq) 


Self-explanatory  icons  facilitate  dimension- 
ing to  enginceringstandards.  You  may  add 
your  own  icons  to  tailor  the  system  for  your 
unique  needs. 


Shaded  images  of  complex  objects  such  as 
this  valve  are  readily  generated.  These 
images  are  invaluable  for  visualUing  the 
final  product  and  for  assessingdesign 
validity. 

jpor  more  information  call 
/'l-800-248-PSBU(7728).In 
Massachusetts  & Canada,  617- 
276-1094.  Or  write  to:  Compu- 
tervision Corporation,  PSBU, 
Building  16-2 , 100  Crosby 
Drive,  Bedford,  MA  01730. 
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COMPUTEPVISION 

Personal  Designer’ 


FINALLY! 


EASYFLOW 


A n on-screen  flowchart  processor  that  knows  about  flowcharts  - not  just 
/i  another ' 'screen  draw ' ’ program  that  makes  you  do  most  of  the  work. 
EasyFlow  Is  a powerful  full-screen  graphics  program  dedicated  to  flowcharts 
and  organization  charts.  With  it  you  can  quickly  compose  charts.  More 
important,  you  can  easily  modify  charts  so  they  are  always  up  to  date. 


Automatic:  Fully  automatic  text  centering  within  shapes,  both  honzontally  and 
vertically.  Fully  automatic  line  routing  & re-routing. 

Fast:  Written  In  assembly  language  for  speed. 

>■  Large:  Charts  up  to  417  columns  wide  by  225  lines  high.  Chart  too  large  for  your 
printer?  fxsyFiowautomatically  breaks  the  chart  up  S prints  it  in  page  size  pieces. 
>■  StandanI:  All  standard  flowcharting  shapes  included.  Custom  shapes  can  be  ordered. 
User  friendly:  Don't  take  our  word  for  It.  PC  Magazine'  says  "EasyFlow  Wves 
up  to  its  name.  It's  hard  to  imagine  any  easier  and  more  flexible  way  to  produce 
basic  and  even  complex  flowcharts". 

Mouse:  Optional  but  fully  supported. 

tt  prints:  On  most  popular  matrix  printers  Including  IBM.  Epson.  Toshiba.  FIP 
LaserJet.  LaserJet-Plus  and  many  others. 

► It  plots:  On  HP7440.  7475.  7550.  7570,  7585B  and  compatible  plotters. 

► It  works:  We  are  contractually  prevented  from  mentioning  the  name  of  the  "big 
eight"  accounting  firm  that  purchased  a world-wide  site  license,  but  we  can  tell 
you  that  they  spent  months  evaluating  all  available  flowcharting  packages  before 
choosing  EasyFlow 

»■  Rush  delivery:  Order  by  noon  today  (eastern  time)  and  we'll  have  it  to  you  by 
courier  tomorrow”.  Rush  delivery  charge  is  $15.00  (instead  of  $2.00)  and  is 
available  only  In  USA  & Canada. 

w-  Documented:  100  page  manual  plus  over  150  screens  of  context  sensitive  help. 


f«yftowworks  on  IBM  PC's,  IBM  PS/2  and  compatibles.  Requires  384  K memory, 
DOS  2.0  or  higher  and  an  IBM  CGA/EGA/VGA  or  Hercules  monochrome  compatible 
adapter  card. 

Order  direct  for  only  $149.95  -i-  $2.00  S&H  (USA/Canada),  $10.00  (foreign)  Payment 
by  M.O.,  cheque.  VISA.  Mastercard  or  Company  PO. 

‘ March  tO.  1987  tssue.  page  278 

'*  Rush  orders  are  shipped  by  Puroiaior  Courier  and  normally  arrive  the  next  business  day  lo  most  locations 
Remote  destinations  take  longer 


The  Chart  fragment  above  was  produced  on  an  HP  LaserJet-Plus  and  is  actual  size  and 
unretouched.  Publication  quality  charts  like  this  can  be  produced  using  only  minutes  of  preparation 
time  and  seconds  of  print  time. 


HavenTree  Software  Limited 

PO  Box  1093-P 

Thousand  Island  Park,  NY  13692 


Order  Desk:  1-800-267-0668 
Information:  (613)  544-6035  ext  49 
Telefax(G3):  (613)  544-9632 


■ PRICE  WATERHOUSE 


count,  update  the  system,  print  a journal 
listing  to  check  for  errors,  and  post  the  ad- 
justments when  all  corrections  ate  made. 
Once  posted,  the  stock  balances  and  cost 
of  sales  are  adjusted  accordingly.  The  re- 
served status  can  let  you  track  items  pulled 
from  inventory  because  of  damage  or  ob- 
solescence. You  can  then  print  a journal 
listing  to  support  your  adjustment  entries. 

When  it  comes  to  affording  you  an 
overview  of  your  data  by  generating  re- 
ports from  it.  Inventory  does  quite  well.  It 
can  provide  you  with  flash  reports  of  peri- 
(xl  and  year-to-date  history.  The  Stock  Sta- 
tus report  details  quantities  on  hand,  com- 
mitted, reserved,  and  on  order.  For 
reserved  and  discontinued  items,  there's  a 
separate  report.  A sales  analysis  report  lists 
period  and  year-to-date  quantities  sold, 
sales,  and  gross  profit  figures. 

A particularly  valuable  report  summa- 
rizes your  pricing  structure  for  each  item, 
calculating  margin  percentage  from  the  list 
price  and  last  cost.  This  is  an  excellent 
means  for  ensuring  that  cost  increases  do 
not  erode  your  margins,  and  you  would  do 
well  to  turn  to  it  periodically.  It  also  lets 
you  analyze  slow-moving  items,  based 
upon  the  last  sales  date  and  inventory 
turns. 

A handy  Purchasing  Advice  report  cal- 
culates the  order  amount  by  subtracting 
quantities  available  and  on  order  from  the 
maximum  desired  levels  set  up  for  each 
item.  It  then  shows  the  reorder  point  and 
economic  order  quantity  for  comparison 
and  applicability.  Running  this  report  by 
vendor  will  show  you  item  and  alternate 
part  numbers  to  a.ssist  in  the  reorder  pro- 
cess. 

ORDER  ENTRY  The  Order  Entry  mod- 
ule functions  as  a powerful  adjunct  to  the 
Accounts  Receivable  module,  which  must 
be  installed  for  Order  Entry  to  work.  You 
can  also  integrate  Order  Entry  with  Inven- 
tory and  the  General  Ledger.  With  its  lucid 
entry  screens,  its  windows  for  displaying 
input  options,  and  its  on-line  help,  this 
component  gets  high  marks  for  improving 
productivity. 

Processing  an  order  immediately  up- 
dates the  relevant  quantities  in  the  files  on- 
disk.  You  can  choose  to  have  dollar 
amounts  posted  to  Accounts  Receivable  in 
detail  or  summary. 
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You  can  classify  new  orders  as  regular, 
recurring,  blanket,  drop  ship,  or  quotation. 
Recurring  orders  are  repeated — containing 
similar  order  information  over  a period  of 
time.  Blanket  orders  require  multiple  ship- 
ments to  complete  the  order  without  track- 
ing the  balance  of  the  order  as  a backorder. 
Drop  ship  orders  do  not  affect  inventory 
quantities,  since  they  reflect  orders  sent  di- 
rectly to  your  customer  from  a supplier’s 
stock.  However,  they  do  update  the  sales 
history  file.  Quotations  are  used  to  enter 
and  print  a potential  order  for  a customer. 
You  can  easily  generate  regular  orders 
from  both  quotations  and  recurring  orders. 

When  entering  orders,  you  can  record 
references  to  an  order  contact,  purchase 
order  number,  and  requested  shipping 


■ Harmony  can  save  you 
some  aggravation  with 
a feature  that  allows  you 
to  add  an  order  from  a 
new  customer  on  the  fly, 
without  leaving  the  order 
entry  screen. 


date.  The  system  can  automatically  fill  in 
the  current  date  as  the  order  date,  which  in 
turn  sets  the  appropriate  accounting  tranii- 
action  date.  It  fills  in  the  stocking  location 
from  the  default  you  established  in  the  op- 
tions table,  allowing  you  to  change  this  if 
necessary.  An  order  can  have  a maximum 
of  50  line  items. 

To  record  noninventoried  items,  you 
simply  skip  the  item  number  and  enter  just 
the  description.  Although  you  can  then 
track  these  items  through  the  Open  Order 
report,  a problem  arises  since  the  report 
does  not  show  the  item  description.  When 
Order  Entry  is  linked  to  Inventory,  there  is 
no  way  of  knowing  which  nonstock  item  is 
on  order.  Fortunately  this  isn't  a liability 
when  you’re  using  Order  Entry  alone, 
since  it  always  allows  access  to  the  item 
number  field. 


You  can  enter  prepaid  amounts,  includ- 
ing check  date  and  check  number.  These 
will  post  automatically  to  Accounts  Re- 
ceivable and  the  General  Ledger  when  the 
order  is  prrsted.  Harmony  can  also  auto- 
matically hold  any  orders  if  they  exceed  a 
customer’s  credit  or  let  you  place  a manual 
hold  on  an  order. 

Lookup  windows  play  a key  role  in 
Harmony's  data  entry  screens.  For  exam- 
ple, the  item  conversion  table  from  Inven- 
tory, which  links  customer  part  numbers  to 
your  item  numbers,  is  available  in  a win- 
dow. When  speeifying  order  quantity,  you 
can  access  the  Inventory  tables  for  current 
and  alternate  locations  to  examine  quanti- 
ties as  well  as  to  substitute  items.  This  field 
is  also  linked  to  the  alternate  units  of  mea- 
sure table,  which  you  can  call  up  if  the  sale 
of  an  item  involves  breaking  up  a case. 

If  you  need  to  enter  an  order  from  a new 
customer,  a handy  feature  will  save  you 
some  aggravation  by  letting  you  enter  the 
new  customer  on  the  fly — without  leaving 
the  order  entry  screen.  At  the  same  time, 
you  can  include  the  appropriate  codes  to 
link  with  the  Inventory  tables  for  pricing 
and  commissions,  as  well  as  Order  Entry’s 
own  tables  for  sales  tax  and  trade  dis- 
counts. 

The  trade  discount  table  links  discount 
percentages  directly  to  a customer  file  in 
Accounts  Receivable  using  the  trade  dis- 
count code.  However,  the  discount  rate 
normally  applies  globally  for  an  entire  in- 
voice rather  than  on  an  item-by-item  basis. 
If  item-specific  di.scounts  are  required  by 
customer,  you  must  set  up  the  Inventory 
pricing  tables  accordingly  to  calculate  the 
proper  selling  price. 

Order  Entry’s  sales  tax  table  demon- 
strates how  this  module  actually  extends 
the  analysis  capabilities  of  Accounts  Re- 
ceivable. This  table  tracks  both  taxable 
and  nontaxable  sales  by  state,  allowing  a 
maximum  of  ten  user-defined  item  classes 
per  state,  with  different  lax  rates  per  item 
class  if  necessary. 

Sales  returns  update  the  Sales  History 
file  for  both  the  cu.stomer  and  item.  If  Or- 
der Entry  is  linked  to  Inventory,  Harmony 
can  flag  any  returned  items  that  are  dam- 
aged or  otherwise  unfit  for  resale  and  add 
them  to  the  reserved  file.  This  is  a feature 
we  haven’t  seen  very  often  in  comparable 
software. 


Buy  one, 
get  one 

free. 


! five 

• productivity 

enhancers  ptwn 

by  over  300,000 
PC  users. 

Buy  any  one  of 

“slSSasb 


Truemuiti' 
tasking  that’s 
easy  to  use. 
S69.95 


For  instant  Switches 

do'it'>x>urself  instantly 

data  among  programs 

integration.  and  files 

$99.95  $79.95 


New  release  4.0  Compresses 
withadvanced  l'2'3andall 
file  recovery  other  files, 
tools.  $69.95 

$69.95 

For  mure  information,  cal!  l*800-272'9900. 
(603)-627-9900inNH 

ScftLqgic 

SOLUTIONS 

Sk^ftLogic  Solutions.  Inc. 

One  Perimeter  Road 
Manchester.  NH  03103  -mis 

Offer  GixkI  In  USA  Only 
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Aveiydesktop  Laser  Printer 
Labels,  guaranteed  to  feed 
automatically  from  your  paper 
tray  without  melting  or  peeling 
off  inside  your  HR'"  Apple!"  or 
other  popular  laser  printer. 

Ask  for  Avery  Laser  Printer 
Labels  (Product  code  #'s  5160 
through  5165)  wherever  computer 
and  office  supplies  are  sold. 

Or  call  1-800-535-3232  ext.  30 
for  a free  sample  /rw 
pack  or  the  dealer 
nearest  you.  farv) 

AVERY 


PRINTING  AND  REPORTING  Once 
they're  entered,  you  can  print  order  confir- 
mations and  quotes  for  the  customer's  re- 
cords using  Order  Entry.  You  can  also 
print  picking  slips  either  by  bin  location  or 
as  items  appear  on  the  order.  Although  you 
don't  have  to  print  them  out.  picking  slips 
are  most  essential  in  preparing  invoices 
from  orders,  and  you  should  use  them  for 
proper  billing  control. 

■To  convert  orders  to  invoices  and  create 
invoices  not  linked  to  the  order  file.  Order 
Entry  provides  you  with  an  invoicing 
screen  identical  in  layout  to  the  one  used 
for  recording  orders.  You  may  revise  fi- 
nancial account  data  and  order  quantity 
from  this  screen,  as  well  as  enter  serial 
number  information  for  warranty  tracking 
purposes.  Backorders  are  generated  if 
shipment  was  less  than  Uie  amount  or- 
dered. 

Unfortunately  you  can't  customize  the 
invoice  format.  This  inability  is  a bit  of  an 
obstacle  if  the  predefined  form  doesn't  suit 
your  needs.  You  do,  however,  have  the 
option  of  printing  a standard  comment  at 
the  bottom  of  each  invoice.  When  it  comes 
to  printing  out  invoices,  if  you  encounter  a 
paper  jam.  the  process  can  easily  be  re- 
started simply  by  entering  the  last  correct 
invoice  number. 

By  incorporating  the  available  sorting 
options,  the  Order  Entfy  reports  can  help 
you  manage  the  order-fulfilling  process. 
The  Order  Log  lists  all  orders  sort^  by  or- 
der number  and  displays  summary  order 
information.  The  Open  Order  report  lists 
all  orders  by  order  type  and  status,  as  well 
as  by  customer,  item,  salesperson,  and  or- 
der date.  The  Held  Orders  report  shows  or- 
ders put  on  either  manual  or  automatic 
hold. 

The  Sales  Analysis  report  details  all 
sales  activity,  including  quantity  sold  and 
gross  profit  percentage  by  order.  Harmo- 
ny's sorting  capability  makes  this  report  a 
powerful  tool  for  honing  your  marketing 
and  pricing  strategies.  A combination  of 
such  fields  as  customer,  item,  salesperson, 
and  inventory  category  can  serve  as  key 
fields  for  sorting.  The  Serial  Item  History 
shows  postsale  activity  of  any  items  with 
serial  numbers  assigned  and  warranty  ex- 
piration dates.  The  Sales  Commission  re- 
port lists  commissions  earned  by  custom- 
er. by  invoice,  and  by  item. 


Other  modules  Among  Harmo- 
ny's accounting  components  are  two  of 
more-specialized  interest.  Client  Account- 
ing is  designed  for  accountants  and  book- 
keepers who  provide  write-up  services  for 
a large  number  of  small  clients.  The  Pay- 
roll module  calculates  hourly  and  salaried 
payrolls  and  provides  a typical  array  of 
payroll  functions  and  analysis.  However. 
Open  Systems  has  added  some  features 
that  enhance  the  module.  Among  these, 
the  flexible  format  W-2  is  the  highlight.  It 
allows  you  full  control  of  the  W-2  record- 
ing and  reporting  process.  You  can  define 
the  position  of  fields  not  on  the  standard 


■ The  flexible  format  W- 
2 feature  that  controls  W-2 
reporting  is  one  of  the 
latest  enhancements  made 
to  the  Payroll  module. 

W-2,  as  well  as  change  predefined  formats 
to  accommodate  unusual  slate  items  and 
federal  changes. 

The  Payroll  module  includes  a magnet- 
ic media  feature  that  captures  the  W-2  data 
needed  by  the  IRS  and  creates  a floppy 
disk  file  that  can  then  be  edited  and  sent  to 
the  IRS.  Within  the  Payroll  module,  the 
close-calendar-year  feature  allows  flexible 
year  ends  by  transferring  the  current  year’s 
files  to  a backup  file  that,  in  effect,  resets 
the  payroll  for  the  new  year.  The  manual 
has  a very  good  checklist  on  closing  proce- 
dures. Harmony  also  added  a weeks- 
worked  tracking  field  to  the  employee 
master  file,  which  is  updated  during  each 
payroll  run — good  for  workmen's  com- 
pensation. But.  since  most  companies  find 
it  easier  to  send  their  payroll  work  out  to  a 
payroll  processing  service  bureau,  this 
module  will  also  have  a limited  user  ba.se. 

Harmony  offers  three  modules  classi- 
fied as  productivity  tools:  an  Information 
Manager,  a spreadsheet,  and  a word  pro- 
cessor. The  Information  Manager  per- 
forms file  management  tasks,  produces  re- 
ports that  draw  on  data  from  several 
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modules  at  once,  and  functions  as  a primi- 
tive applications  generator.  It  can  also  cre- 
ate application  links  that  let  you  access 
fields  in  one  file  to  update  another  file. 

The  spreadsheet  and  word  processor 
are  quite  limited  and  can’t  compete  fea- 
ture-for-feature  with  popular  standalone 
packages  in  the  same  price  range.  Their 
strength  lies  in  the  user  interface  that  they 
share  with  the  other  Harmony  modules. 
(See  “Fast,  Flexible,  and  Forward-look- 
ing,” PC  Magazine,  Febmary  29,  1988, 
for  a review  of  Harmony'^  $99  Word  Pro- 
cessing module.) 

Two  utilities,  Backup/Restore  and  Im- 
port/Export, round  out  Harmony's  list  of 
available  modules.  Backup/Restore  is  an 
extension  of  the  backup  feature  found  in 
the  System  Manager.  With  it  you  can  per- 
form full,  incremental,  or  module-specific 
backups  and  restores  to  and  from  prefor- 
matted disks.  The  verify  and  list  features, 
respectively,  check  and  log  (to  printer  or 
file)  the  backup  files.  Though  the  utility 
operates  marginally  better  than  does 
DOS’s  BACKUP  and  RESTORE,  a com- 
mercial package  can  do  the  Job  faster  and 
more  efficiently  for  about  the  same  price. 

Import/Export  allows  you  to  import  or 
export  Lonis  1-2-3  (Releases  1 and  2), 
Symphony,  dBASE  (all  versions),  ASCII, 
and  .DIF  files.  Importing  is  a straightfor- 
ward task.  Exporting  requires  the  creation 
of  definition  files  in  the  Information  Man- 
ager that  interpret  the  Harmony  file  struc- 
tures to  match  valid  formats  and  file  stmc- 
tures. 

Open  Systems  provides  its  resellers 
with  courses  on  Harmony  installation — 2 
days  for  $195  and  5 days  for  $1  ,(X)0.  The 
company  also  provides  qualified  installers 
with  materials  for  conducting  user  train- 
ing. It  offers  phone  support  directly  to  us- 
ers, although  this  runs  $3.95  a minute  with 
a minimum  charge  of  $20  per  call. 

Harmony's  sleek  and  consistent  data- 
entry  interface  makes  it  a very  appealing 
package,  although  a few  of  the  program’s 
structural  limitations  may  render  it  unsuit- 
able for  some  businesses.  With  a long-es- 
tablished vendor  of  PC  software  firmly  be- 
hind it,  there’s  little  doubt  that  these 
accounting  modules  will  do  well  in  today’s 
market. — G.  William  Dauphinais,  Ray 
A.  August,  Edward  M.  Kneitel,  and 
Timothy  J.  Lee  liS 
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I KNOW 
THAT  REPORT 
IS  IN  HERE 
SOMEWIfERE. 


And  GOfer  is  just  the  one  to 
track  it  down.  On  a standard 
PC/AI^  COfer  di^  throu^  Hies 
at  a speed  of  over  1 Me^^byte  per 
minute.  Most  GOfer  users  find  the  in- 
formation they  need  in  less  than  30 
seconds. 

A phrase,  a fact,  a note,  a date.  If  you 
need  it,  GOfer  finds  it. 

Even  among  coundess  PC  files,  GOfer 
software  searches  out  the  information 
you  need  with  just  one  or  two  words,  even 
if  the  correct  spelling  slips  your  mind. 

'niie  most  escdting  and  essential  add- 
on since  Sidekick.  A must  for  anyone 
who  writes  anything/'  says  Tim 
Bajarin,  columnist  and  commentator. 

Unlilfe  other  text-retrieval  software  you 
won't  spend  hours  indexing  or  converting 
files  before  you  can  start  searching  Four 
simple  keystrokes  and  GOfer  searches 
floppy  and  hard  disks  to  uncover  the 
too.  you  need. 

Once  GOfer  finds  a section  of 
text,  you  can  print  it,  aeate  a 
new  fil^  or  copy  and  paste 


he  document 

you're  currendy  working  in . 
So  if  you  need  a certain  document 
written  to  Bill  Smith  that  mentions 
“insurance"  and  "third  quarter  profits,” 
just  summon  GOfer  with  one  keystroke 
and  give  him  the  word.  Within  seconds, 
that  document  will  be  at  your  fingertips. 

• Not  copy  protected 

• Perferms  complex  searches  using 
ANEVOR/NCrr  and  NEARBY 

• Optional  file  compression  feature 
allows  you  to  fit  more  information  on  a 
hard  di^.  GOfer  will  search  both  com- 
pressed and  non-compressed  files. 

• Works  with  other  RAM  resident 

programs 

Finds  text  in  almost  any  PC  file 
including  Lotus,  WordPerfect, 
WordStar^  DisplayWrite, 

Miaosoft  Word,  MultiMat^ 
Ventura,  fh^Maker  and  dBase 


GOfer  is  available  at  quality  software  retailers. 


I 800-828-6293 

jyjicrolytics,  Inc 


(716)  377-0130  in  New  York  State 

No  risk  30  day  money  back  guarantee 
Microlytics,Inc.,300MamStreet,Suite545  IBM E*C Compatible  □5)4'disk  DS^'disk 
East  Rochester,  NY  14445  COIer  is  also  available  (or  the  Macintosh 


n 


□ Visa  □ MasterCard 
Card  Number 


□ American  Express  □ Discover 
Exp.  Date 


□ Check  □ COD  (add  $2.20) 

NAME 

COMPANY 

ADDRESS 

CITY 

PHONE 


$79.95  each.  Please  add  shippins  charges  and  sales  tax,  if  applicable 
Shipping  $3.75  (in  $4.75).  Shipping  outside  U.S.  and  Canada  $12. 

New  Vbrk  residents  add  applicable  sales  tax.  COfer"  is  the  Tbct  Finder"  utility  from  MKrolyttcs".  COfer,  1act  Rndet 
arid  Miaolytics  are  trademarks  of  Mlcrolytlcs,  bic.  Other  brand  and  product  names  are  trademarks  or  registered 

L trademarks  of  tbeu  respecuve  holders.  €>  1988,  MicrolyOcs,  Inc.  All  rights  reserved.  I 
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Manufacturing  Company.  Irtc. 


CURTIS 


The  Experts  in  Accessories 


Universal  Printer  Stand 

Save  Space,  Save  Money...Only^4” 

The  new  PS-1  Universal  Printer  Stand  from  Curtis  holds  any  Besides  saving  space,  the  PS-1  holds  the  printer  at  a slight 

printer,  standard  carriage  or  wide,  saves  valuable  work-  pitch,  to  improve  line  of  sight,  saving  you  neck  and  eye 

space,  and  costs  only  S24.95,  The  PS-1  uses  no  more  desk-  strain.  Give  yourself  more  room  to  work,  and  a system 

top  space  than  the  printer  itself,  and  provides  storage  for  setup  that's  more  efficient  and  organized:  The  FS-1  Univer- 

input  paper  underneath  the  printer.  Plus,  a removable  sal  Printer  Stand  from  Curtis  — the  experts  in  accessories, 

paper  tray  automoticaliy  stacks  output.  #PS-1  Retail.  ..S24.95 


Curtis  products  are  available  nationally  from  leading  Dealers,  Distributors,  and  Retail  Chains. 
In  Canada:  Phonal  Computer  Assoc.  Inc.,  RO.  Box  235,  Ajax,  ONT,  L1S3C3,  (416)427-6612 

For  the  Curtis  dealer  nearest  you  call  (603)  532-4123  Ext.  87 


Fits  dll  printers, 
standard  carriage 
or  wide. 


Conveniently  stores 
paper  underneath, 
improves  line  of  sight 
to  printout,  removable 
paper  fray  catches  and 
folds  printouts 
automatically 


Improves 
line  of  sight  for 
portable  computers  tool 


Totally  universal. 

Heavily  constructed 
components,  colored 
and  textured  to  match 
or  complement  all 
microcomputer  systems. 


Made  in  U.S.A. 
Lifetime  Wdrranty 


lilw<ulKluHn9  Compviy,  hic. 

CURTIS 

30  Fitzgerald  Drive,  Jaftrey,  NH  03452 

A subsidiary  of  Rolodex  Corporation 


lAn 


jryilco 

ilntofnational 


iSpectaRy 

iCompany 


' Curtis  Monuloctunng  Company,  me , 1986 
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BASICA  3.x  Identifiers 


This  Help  File  lists  standard  identifiers  for  Advarwed  BASIC  3.x.  Some  of  these 
commands  will  not  worK  in  Cassette  or  Disk  BASIC,  in  the  BASIC  Compiler,  or 
in  previous  versions  of  Advanced  BASIC 

IBM-compatible  computers  require  their  own  versions  of  BASIC,  e.g..  GW- 
BASIC.  Most  of  the  identitiers  listed  here  will  also  correspor>d  to  these  other 
BASIC  versior^s.  but  some  may  not. 


SYNTAX:  BASICA  l<lnpuH  (>] 

(>oc/^puf)(/F:fMee)  [/Sibelzi^  (/C:com6uffltr] 
[/M:[niex  ivorfcspece)(,nMX  btocksliiif\  (/D) 


til*n»m0  > BASIC  program  file  to  load  and  run 
Input  • file  or  device  for  redirected  input 
output  ■ file  or  device  for  redirected  output 

fiho  * number  of  files  that  can  be  open  at  once.  Default  3.  Maximum  is  number 
specified  in  FILES-  line  of  CONFIG.SYS  minus  4. 

b»ii9  ■ buffer  size  for  rarxtom  files.  Default  126  bytes  l^ximum  32.767  bytes 
combu^  > receive  buffer  size  for  communications  Default  1 28  bytes 
Maximum  32.767  bytes 

max  mwAapece  sets  space  allocated  for  BASIC  data  and  stack  segments 
Oefautt  64K 

max  btocktho  reserves  space  for  assembfy  routines  above  highest  location 
BASIC  can  address  (65536) 

/O  makes  double-precision  math  functions  resident 

BASIC  identifiers  are  vanables.  funcbons.  statements,  and  commands. 
Variables  are  available  for  your  examination  and  use.  Functions  return  a value 
based  on  zero  or  more  arguments.  Statements  and  commands  both  perfonn  an 
action,  but  m gerwral  you  use  statements  within  programs  arxl  commands  m 
direct  mode 


BASIC  Functions 


PEN  — Read  light  pen 
SYNTAX;  PENfmodb) 

Result  depends  on  mode. 

0-  -1  (TRUE)  it  pen  was  down  Since  last  poH.  0 (FALSE)  if  rtot 

1-  last  activated  X Inordinate 
2>  Iasi  activated /coordinate 

3-  -1  (TRUE)  if  pen  down.  0 (FALSE)  if  up 

4-  last  known  valid  x coordinale 

5-  last  known  valid  / coordinate 

6-  last  activated  character  row 

7-  last  activated  character  column 

8-  last  known  vabd  character  row 

9-  last  known  valid  character  column 

PLAY(rT)  — Number  of  notes  in  music  buffer 
SYNTAX:  PLAYfOUmmyl 

PMAP  — Map  physical  coordinates  to  world  coordinates 
SYNTAX  PMAP(n.moOie) 

n ■ X or  / coordinate 
Result  d^nds  on  mode 

0-  map  world  x to  physical  x 
Is  map  world /to  physical  / 

2-  map  physical  x to  world  x 

3-  map  physical  / to  world  / 

POINT  — Color  of  point  (graphics  only) 

SYNTAX:  POINT(x./) 

x.y  s coordinates  of  point 

POINT  Current  graphics  coordinale 
SYNTAX  PaNT(/r)<xte) 

Result  depends  on  mode: 

8-  physical  X coordinate 
Is  physical /coordinate 
2-  world  X coordinate 
3s  world /coordinate 

POS  — Current  cursor  column 
SYNTAX:  POS(aUmm/) 

RIGHTS  — Rightmost  bytenum  characters  of  string 
SYNTAX  f{\GH'X%{strtng.bytBnum) 


RND  Random  number  between  0 and  1 
SYNTAX:  RND((mode)| 

R^ult  d^>ends  on  mode: 

> Os  make  next  random  number  in  8equer>ce 
- Os  repeat  last  random  number 
< Os  reseed  random  number  generator 
omitted-  make  next  random  number  in  sequence 
SCREEN  — Read  character  from  screen 
SYNTAX:  SCREEN(row.coi(.z)) 
rows  1..15 
cof-  1..40or1..80 

z s if  nonzero,  returns  attribute  instead  of  character 
(text  mode  only) 

. SON  — Sign  of  number  (-1,  0.  or  1) 

I SYNTAX:  SGN(nombe#) 

SIN -Sine 
SYNTAX:  SIN(number) 

SPACES  — String  of  bytenum  spaces 
SYNTAX;  SPACESlb/fenum) 

SPC  — Skip  bytenum  spaces  in  PRINT 
SYNTAX:  PRINT  SPC{bytenum) 

SQR  — Square  root 
SYNTAX:  SQR(nu/nber) 

STICK  — Joystick  coordinates 
SYNTAX:  STICK(mode) 

Result  depends  on  mode: 

0-  X coordinate  for  joystick  A 

1-  /coordinate  for  io^ick  A 

2-  X coordinate  for  joystick  B 

3-  /coordinate  for  joysticks 
STRS  — Convert  number  to  stnng 
SYNTAX:  STRSjnymber) 

STRIQ  — Returns  status  of  loystlck  buttons 
SYNTAX;  STRIGfmoOP) 

Result  depends  on  mode; 

0-  -1  (TRUE)  if  button  A1  pressed  since  last  STRIG(O)  call, 

0 (FALSE)  H nol 

-1  (TRUE)  If  button  At  currently  pressed. 

0 (FALSE)  If  not 

2-  -1  (TRUE)  if  button  Bt  pressed  since  last 
STRIG(2)  can.  0 (FALSE)  If  not 
3«  -1  (TRUE)  H button  B1  currently  pressed, 

0 (FALSE)  if  not 

4-  -1  (TRUE)  if  button  A2  pressed  sirtce  last 
STRIG(4)  can.  0 (FALSE)  if  fKH 

5-  -1  (TRUE)  if  button  A2  currer>tly  pressed, 

0 (FALSE)  if  not 

6-  -1  (TRUE)  if  button  B2  pressed  since  last 
STRIG(6)  can.  0 (FALSE)  if  not 

7m  .1  (TRUE)  if  button  B2  currently  pressed,  0 
(FALSE)  if  not 

STRINGS  — String  of  bytenum  repetitions  of  a character 
SYNTAX;  STRIN(3S(b/lenum./r^ 

-or-  STRING$(b/fenum.sfriog) 

m - ASCII  code  of  character  (0..2S6)  to  repeat 
string  ■ repeat  first  character  of  string 

TAB  — Tab  to  position  n 
SYNTAX;  PRINT  TAB(n) 

n - tab  column  ( 1 . .255) 

TAN  — Tangent 
SYNTAX;  TAN(numbef) 

TIMER  — Number  of  seconds  since  midnight 
SYNTAX;  TIMER 

USR  — Calls  assembly  language  subroutine 
SYNTAX;  USR  M(arp) 

n - number  of  USR  function  defined  with  DEF  USR 
statement  (0..9).  Default  0. 
erg  ■ argument  to  USR  function 

VAL  — Convert  string  to  number 
SYNTAX:  VAL(sfnng) 

VARPTR  — Offset  of  numeric  variable  in  current  segment 
SYNTAX:  VARPTR(number) 

VAflPTRS  — Offset  of  string  variable  in  current  segment 
SYNTAX;  VAflPTRS  (Sin^ 

— Nell  J.  Rubenking 


This  is  the  fourth  in  a series  of  Help  Fites  about  BASIC. 


Curtis  Clip,  Only  $6.^^ 

Improve  Data  Entry,  Reduce  Eye  Fatigue 

The  new  Curtis  Clip  pcDSitions  copy  perfectly  so  your  eyes  no  Safe  non-mognetic,  reinforced  construction.  Fits  all  mon- 
longer  have  to  refocus  from  desktop  to  monitor.  Holds  arty  itors.  Ready  to  use.  Includes  VEICRO®  Brand  fasteners, 

standard  paper,  uses  no  desktop  space!  Plus,  the  Curtis  Clip  The  new  Curtis  Clip— it  will  change  the  way  you  work 
sviringsoutofthewaywhennotinuse.  with  computers  forever.  ilCC-1Retail...Only  S6.95 


Curtis  products  are  available  nationally  from  leading  Dealers,  Distributors,  and  Retail  Chains. 
In  Canada:  Personal  Computer  Assoc.  Inc.,  RO.  Box  235,  Ajax,  ONT,  LIS  3C3,  (416)  427-6612 


For  the  Curtb  dealer  nearest  you  caH  (603)  532-4123  Ext,  87 


RtsoH  monitors; 
incKjctes  ready  to  use 
VEIC^*  Brand  fosteoers. 


Holds  any  starxJard  pxsper. 
uses  no  desictop  space 
at  all;  swlr>gsout<^ 
way  when  r>ot  in  use. 


Reduce  eye  tatigue; 
no  more  refocu»ng  from 
desktop  to  monitor.  Speeds 
arxj  improves  data  entry. 


Switches  for  right  or 
left  hand  use 
insecondsi 


CUTO 

30  Fitzgerald  Drive,  Joffrey,  NH  03452 
A subsktlcxy  ol  Itelodex  Ccxpoicitiorr 


Mode  In  U.S.A, 
Lifetime  Warranty 


cCurtIt  Monutoctudno  Company  kic..  1960 
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1 Productivity 

■ PC  LAB  NOTES:  C LANGUAGE  ■ RICHARD  HALE  SHAW 

Writing 

OPTIMAL  C PART  1 

Your  program’s  size  and  speed  are  ultimately  its  measure.  Here  are  some  proven  techniques 
to  help  C programmers  optimize  the  perfonnance  of  their  routines. 


The  quality  of  C compiler?,  is  contin- 
ually improving,  but  the  ultimate 
responsibility  for  how  well  your 
pargram  runs  is  still  yours.  If  you've  ever 
written  a 15-line  C pargram  that  crawled 
rather  than  ran.  or  compiled  into  a lOK  ex- 
ecutable. or  mushroomed  into  a 200K 
monstrosity,  then  you  know  that  writing 
good  code  is  not  always  easy.  These  expe- 
riences may  have  left  you  wondering  why 
you  even  bothered  to  learn  C.  But  don't 
despair.  In  this  two-pan  series.  I'll  present 
a collection  of  my  best  tips  and  techniques 
that  you  can  use  to  write  the  most-efficient 
C programs  possible. 

In  Pan  I I'll  discuss  the  reasons  for  op- 
timizing C.  what  you  can  do  to  deflate  the 
size  of  your  programs,  which  parts  of  a 
program  to  compress,  and  how  to  find 
them.  In  Part  2.  next  issue.  I'll  cover  tech- 
niques for  realizing  optimal  speed  from 
your  programs.  The  techniques  I demon- 
strate here  often  can  be  applied  to  a number 
of  high-level  languages,  but  the  focus  and 
examples  arc  specifically  for  C.  I'll  as- 
sume for  this  purpose  that  you  own  either 
Microsoft  C 5.0.  QuickC  1.0.  or  Bor- 
land's Turbo  C 1 .0.  though  many  other  C 
compilers  also  support  the  features  men- 
tioned here. 

WHY  OPTIMIZE.  AND  WHY  C?  Why 

should  you  bother  to  optimize  code  written 
in  C — a language  traditionally  accorded 
high  marks  for  being  capable  of  producing 
efficient  programs'.’  I can  give  you  three 
good  reasons:  speed,  speed,  and  more 
speed.  There  just  isn't  a program  that  mns 
fast  enough.  Period.  Nor  is  there  a pro- 


gram that's  small  enough. 

If  you're  writing  end-user  applications, 
you  can  be  sure  of  two  things:  that  there's 
no  end  to  the  number  of  features  your  boss, 
client,  or  marketplace  will  later  demand. 


I'RODI  C TIM  IA  INDEX 


PC  LAB  NOTES 

Tips  and  techniques  to  help  you  write 
the  most  efficient  C code. 

UTILITIES 

RAMVIEW  displays  a window  into 
RAM  while  your  programs  stay  loaded . 
ENVIRONMENTS 
How  to  interface  keyboard  and  mouse 
input  with  the  Presentation  Manager. 
POWER  PROGRAMMING 
A C program  that  stores  incomplete 
filenames  in  fully  qualified  form. 
SPREADSHEET  CLINIC 
A mysterious,  undocumented  1-2-3 
macro  command;  a bug  in  Quattro. 
USER-TO-USER 

A batch  file  method  for  returning  to  the 
directory  where  you  started. 

POWER  USER 

Shortening  Clipper  link  times;  sorting 
WordPerfect  records  by  date. 
LANGUAGES 

Changing  colors  in  Turbo  Pascal,  and  a 
“bouncing  ball”  menu  in  BASIC. 

PC  TUTOR 

Passing  parameters  from  batch  files  to 
BASIC  programs  using  DOS. 
CONNECTIVITY  CLINIC 
Monitoring  communications  between 
applications  and  NetBIOS  services. 


and  that  the  smaller  the  code,  the  easier  it 
will  be  to  add  new  features.  If  you're  writ- 
ing RAM-resident  utilities,  you  must  start 
with  the  realization  that  if  they're  too  big 
they'll  have  no  utility  at  all.  If  you're  pro- 
gramming for  Windows,  your  program 
must  be  small  enough  to  coexist  with  oth- 
ers. and  if  it  doesn't  run  efficiently  it’ll 
bring  Windows  to  its  knees.  If  your  graph- 
ics-generating routines  tie  up  the  proces.sor 
in  a workstation  application,  your  custom- 
ers will  shortly  be  shopping  elsewhere. 
Response  time  and  size  are  no  less  critical 
if  you’re  writing  device  drivers  or  operat- 
ing system  utilities.  And  no  matter  how  ef- 
ficient OS/2’s  virtual  segment  swapping 
is.  small  programs  will  get  swapped  fa.ster 
than  big  ones. 

Although  program  efficiency  might 
seem  to  dictate  writing  all  code  In  a.ssem- 
bler.  sometimes  you  must  also  consider  the 
question  of  programmer  efficiency.  Even 
grizzled  assembly  language  programmers 
will  admit  that  the  decision  to  trade  off 
some  speed  and  size  for  the  structure,  con- 
Uol.  and  maintainability  of  a high-level 
language  (HLL)  can  be  a gotxl  one.  if  you 
spend  a few  minutes  making  an  HLL  ptx>- 
gram  more  efficient,  often  you'll  be  better 
off  than  spending  a vast  amount  of  time 
maintaining  it  in  assembler. 

Among  high-level  languages.  C is  still 
my  choice  for  the  reasons  it  first  attracted 
me:  its  efficient  code  and  portability  to  oth- 
er operating  systems  and  environments. 
Written  correctly.  C can  be  a highly  struc- 
tured. controlled  programming  language 
that  can  hide  the  unnecessary  details  of  one 
part  of  a program  from  another.  The  C pro- 
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grammer  can  choose  to  access  the  hard- 
ware directly,  can  manipulate  data  at  the 
bit  level,  and,  in  some  implementations, 
can  control  the  contents  of  the  machine 
registers  themselves.  Thus  you  can  retain 
the  advantages  of  an  HLL  and  gain  those 
of  assembler. 

Tom  Plum,  authorof  Efficient  C (Plum- 
Hall,  1985),  rightly  characterizes  C as  a 
user-optimizable  language.  It’s  the  C pro- 
grammer's responsibility  to  tailor  and 
structure  the  code  and  ensure  its  efficien- 
cy. To  play  his  role  as  optimizer,  the  pro- 
grammer must  have  the  necessary  tools 
and  techniques,  and  Plum’s  book  is  an  ex- 
cellent source  from  which  I have  drawn 
heavily  for  this  article . 

OPTIMIZING  FOR  SIZE  To  control 
the  size  of  a C program,  it's  essential  that 
you  prepare  for  problems  before  they 
arise.  As  you  plan  your  program,  try  to  es- 
timate which  parts  will  be  the  largest  and 
will  therefore  require  the  most  optimiza- 
tion. By  familiarizing  yourself  with  the 
components  of  a C program,  and  by  mea- 
suring and  estimating  the  size  of  the  code 
and  data,  you  can  concentrate  your  optimi- 
zation efforts  on  the  areas  that  will  need 
them  the  most. 

C programs  are  built  of  four  space-con- 


suming components:  code,  data,  heap, 
and  slack.  Code — also  known  as  text — 
is  the  actual  machine  code  generated  by  the 
compiler  and  linker.  The  data  component 
consists  of  all  global  and  static  variables 


■ If  your  compiler  doesn’t 
offer  a way  to  measure  the 
available  heap  and  stack 
space  at  runtime,  there’s 
no  easy  way  to  measure 
the  requirements  other 
than  to  run  the  program. 

and  of  constant  data  such  as  string 
constants.  These  are  fixed  at  runtime. 

The  remaining  components,  the  heap 
and  the  stack,  can  change  during  program 
execution,  although  a fixed  amount  of 
space  is  initially  allotted  to  each  of  them. 
The  heap  is  the  memory  region  in  which  all 
dynamically  allocated  variables  reside. 


while  the  stack  is  used  for  allocating  local 
variables,  passing  function  arguments, 
and  storing  function  return  addresses. 

The  DOS  linker  provides  a way  to  mea- 
sure and  examine  the  space  requirements 
of  the  code  and  data  areas.  As  shown  by 
Figure  1 , the  map  produced  by  the  linker 
shows  the  size  of  each  function  and  each  of 
the  global  and  static  variables.  It  also  refer- 
ences the  routines  that  are  used  internally 
by  the  runtime  library. 

Some  compilers,  like  Microsoft  C,  of- 
fer a means  of  measuring  the  available 
heap  and  stack  space  at  runtime.  These  are 
explained  in  more  detail  in  the  compiler 
manual,  but  I'll  mention  them  briefly  here. 
The  function  -inemavl  ( ) returns  the 
number  of  bytes  available  for  dynamic 
memory  allocation  by  calls  to  malloc  ( ) . 
Stack  space  can  be  checked  at  any  time 
with  the  stackavaill  ) function. 

If  your  compiler  doesn’t  offer  such  fa- 
cilities, there’s  no  easy  way  to  measure  the 
heap  or  stack  requirements  of  a program 
other  than  by  tunning  it.  Since  the  heap 
space  is  dynamically  allocated,  you  can. 
through  successive  compilations,  reduce  it 
in  a controlled  fashion  until  an  error  oc- 
curs. Plum  suggests  declaring  a global  ob- 
ject. such  as  an  array,  and  gradually  in- 
creasing its  size  until  the  heap  space  has 


Start  Stop 

Length  Name 

Class 

0000:0299 

_brlc 

00000H  01170H 

01171H  TEXT 

CODE 

0000:02a5 

sbrk 

01180H  015A9H 

0042AH  DATA 

DATA 

0000:0202 

exit 

elSAAH  01SADH 

00004H  EMUSEG 

DATA 

0000:0301 

ff lush 

015AEH  015AFH 

00002H  CRTSEG 

DATA 

0000:0375 

free 

015B0H  015B1H 

00002H  CVTSEG 

DATA 

0000:045F 

f seek 

015B2H  015B7H 

00006H  SCNSEG 

DATA 

0000;04CE 

ftell 

015B8H  035FFH 

02048H  BSS 

BSS 

0000:0526 

lOERROR 

03600H  03600H 

00000H  BSSEND 

BSSEND 

0000:0564 

isatty 

03600H  0367FH 

00080H  STACK 

STACK 

0000:057a 

Iseek 

0000:05A3 

LONGTOA 

Address 

Publics  by  Value 

0000:0620 

itoa 

0000:0647 

ultoa 

0000:0000  Abs 

ovtfak 

0000:0661 

Itoa 

0000:0115 

exit 

0000:0686 

malloc 

0000:0171 

restorezero 

0000:0722 

printf 

0000:0180 

abort 

0000:0739 

fputc 

0000:01A3 

DGROUPd 

0000:082c 

fputc 

0000:01A5 

main 

0000:0889 

fputchar 

0000:0223 

atexit 

0000:0890 

FPUTN 

0000:0247 

brk 

0000:0915 

REALCVT 

0000:0267 

sbrk 

fcoraimies) 

Figure  1 ; Linkers  provide  a means  of  measuring  and  examining  the  space  requirements  of  the  code  and  data  areas.  The  linker  map  shown  here 
(from  the  Turbo  C linker)  shows  the  contents  of  the  code  and  data  areas for  the  program  found  in  Figure  3 . 
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0000I091F 

setargv 

0118:0092 

heapbase 

0000:0A0A 

setenvp 

0118:0096 

brklvl 

0000t0A54 

setvbuf 

0118:009A 

heaptop 

0000:0B4C 

VPRINTER 

0116:017E 

atexitcnt 

0000:0FED 

write 

0118:0108 

exitbuf 

0000:110c 

write 

0118:01DA 

exitfopen 

0000:1150 

xfflush 

0118:01DC 

exitopen 

0118:0074 

Z eroDi  Wector 

0118:01DE 

streams 

0118:0078 

argc 

0118:031E 

openfd 

0118:007a 

argv 

0118:0346 

heaplen 

0118:007c 

environ 

0118:0348 

doserrno 

0118:007E 

envLng 

0118:034A 

dosErrorToSV 

0118:0080 

envseg 

0118:03A8 

Allocp 

0118:0082 

envsize 

0118:03AC 

stdinstarted 

0118:0084 

pep 

0118:03AE 

stdoutstarted 

0118:0086 

version 

0118:0380 

stklen 

0118:0086 

osmajor 

0118:0430 

RealCvtVector 

0118:0087 

osntinor 

0118:0432 

sc  anTodVec  tor 

0118:0088 

errno 

0118:0438 

records 

0118:008A 

8087 

0118:2440 

atexittbl 

0118:008c 

heapbase 

0118:008E 

brklvl 

Program  entry 

point  at  0000:0000 

0118:0090 

^heaptop 

(Figurr  / ends) 

been  exhausted,  as  shown  in  Figure  2.  You 
can  try  the  same  experiment  with  a local 
variable  to  test  stack  availability. 

ESTIMATING  SPACE  When  you  can’t 
measure  the  exact  amount  of  memory 
space  required,  you  must  often  guess.  An 
accurate  estimate  can  help  you  choose 
among  optimization  techniques,  though 
each  component  of  your  program  has  to  be 
evaluated  independently. 

For  instance,  you  can  measure  the  size 
of  each  function,  calculate  an  average  of 
the  amount  of  code  required  for  each  func- 
tion call,  and  count  the  number  of  function 
calls  in  a program.  Unfortunately,  this  ap- 
proach becomes  less  precise  as  the  code  in- 
creases in  size.  I’ve  had  reasonable  suc- 
cess using  Tom  Plum’s  simple  rule  that 
each  page  of  source  code  will  produce  250 
bytes  of  actual  code. 

Fortunately,  data  requirements  are  a lit- 
tle easier  to  estimate.  By  writing  a program 
using  the  TEST.C  program  shown  in  Fig- 
ure 3 as  an  example,  you  can  generate  any 
complex  data  types  and  use  the  slzeof 
operator  to  determine  their  space  require- 
ments. This  allows  you  to  get  an  accurate 
measure  of  the  total  data  overhead  before 
the  program  has  been  written. 

'The  heap  and  stack  requirements  are 
difficult  to  measure,  but  they  are  even 
more  difficult  to  estimate.  One  approach  is 


to  add  up  the  sizes  of  dynamically  allocat- 
ed items  and  multiply  them  by  the  number 
of  times  each  is  allocated.  However,  this 
still  gives  you  only  a rough  "guestimate” 
of  heap  usage,  since  the  memory  alloca- 
tion strategy  used  by  malloci  ) and 
calloc( ) varies  from  one  compiler  to 
another  and  involves  additional  overhead 
to  keep  track  of  freed  objects.  Moreover, 
there’s  no  way  to  know  precisely  how 
many  library  routines  may  allocate  memo- 
ry internally,  thus  throwing  your  estimate 
off  even  further. 

A similar  problem  occurs  with  the 
stack.  You  can  count  up  the  local  variables 
used  in  the  deepest  hierarchies  of  function 


calls.  Add  to  that  the  stack  space  used  by 
the  functions  themselves.  This  will  give 
you  a reasonable  minimum  for  stack  re- 
quirements, but  it  does  not  take  into  ac- 
count the  stack  overhead  of  library  func- 
tions (which  may  call  other  internal 
routines),  and  it  may  be  completely  out  of 
line  if  you  have  any  recursive  calls  in  your 
program. 

Once  you  do  have  an  estimate  for  each 
component,  put  them  together  and  add 
some  margin  for  the  code — it’s  usually  un- 
derestimated. If  you  anticipate  the  space 
requirements  of  each  component,  you’ll 
have  some  advance  notice  of  problems  be- 
fore they  become  unwieldy. 


/* 

Use  values  from  1 to  65534  for  the  small  and  medium 
models.  Large  model  programs  should  have  one  or  more 
large  arrays  with  values  of  65534  for  all  but  the  last  which 
should  be  from  1 to  65534.  If  the  'huge'  data  type  is 
available,  use  it  and  set  the  value  as  high  as  possible. 

*/ 

Idefine  ARRAy_SIZE  30000 

char  large_array  [ARRAY^SIZE] ; 
main()  ” 

/*  replace  this  dummy  with  your  program  here  */ 

) 


Rgure  2:  By  increasing  the  size  of  a global  variable  during  successive  compilations,  you  can 
eventually  discover  the  minimum  heap  required  by  a program . You  can  do  the  same  with  a local 
variable. 
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typed«£  struct  ^employees 
{ 

char  e]npl_fna]ne[15]; 
char  enpl_init[3] ; 
char  empl_lnaiM[lS] ; 
unsigned  enpl^no; 
char  empl_88no[12}; 

} EMPLOYEES; 


} SALES; 

typedef  union  ^records 
{ 

EMPLOYEES  employees . 
CLIENTS  Clients; 

SALES  sales; 

} RECORDS; 


typedef  struct  ^clients 
{ 

char  client^najne[30 ) ; 

char  client_addre88 [ 20 ) ; 

char  client_city[15 J ; 

char  client_8tate[3l ; 

char  client_zip[ 10 ) ; 

long  client^no; 

) CLIENTS; 

typedef  struct  _8ale8 
{ 

long  sales^^no; 

long  aale8_date; 

long  8ale8_invno; 

long  8ale8_client_no; 

unsigned  sales^emplno; 


Idefine  haxrecords  100 

RECORDS  records [HAXRECORDS]; 

main( ) 

{ 

printf ("Data  types 
printf("  char 
printf("  Int 
printf ( ” Long 
printf("  Float 
printf (”  Double 
printf ( "EMPLOYEES 
printf ("  CLIENTS 
printf ("  SALES 
printf ("  RECORDS 

) 


size  (in  bytes ):\n"); 
%d\n", sizeof (char) ) ; 
%d\n”, 8izeo£(int) ) ; 
%d\n",8izeof (long) ) ; 
%d\n”, si2eof( float) ) ; 
%d\n”,8izeof (double) ) ; 
%d\n",8izeof (EMPLOYEES) ) ; 
%d\n",8izeof (CLIENTS) ) ; 
%d\n” , sizeof ( SALES ) ) ; 
%d\n",sizeof (RECORDS) ) ; 


Figure  3:  A .small program  can  l?e  writwn,  u.sinf*  the  e.xample  above,  to  detennine  the  space  required  by  different  data  objects. 


MODELS  AND  OVERLAYS  As  you 
measure  and  estimate  component  size,  you 
can  begin  to  plan  which  memory  mcxlel  to 
select.  Memory  mcxicis  arc  necessary  be- 
cause of  the  segmented  architecture  of  the 
Intel  8088  series  family  of 
microprocessors.  (They  arc  not  a major 
concern  in  linear  architecture  environ- 
ments such  as  the  Motorola  68000.)  Since 
the  64K  segment  is  a way  of  life  for  PCs, 
however,  a brief  description  of  the  stan- 
dard C memory  mtxlcls  is  in  order. 

The  memory  m<xlel  you  choose  will 
have  a significant  impact  on  all  four  of  the 
components  of  a C program:  code.  data, 
heap,  and  stack.  While  mo.st  contempo- 
rary C compilers  support  small,  medium, 
and  large  memory  models,  some,  like 
Microsoft  C and  Turbo  C.  offer  additional 
variants. 

The  small  model  consists  of  two  princi- 
ple segments,  each  of  which  can  be  up  to 
64K  in  size.  One  of  these  is  for  code  and 
the  other  is  for  data,  heap,  and  stack  com- 
bined. This  is  generally  the  most  efficient 
model  to  use.  since  all  of  the  functions  and 
data  objects  can  be  referenced  as  2-byte 
addresses  (an  unsigned  integer  value  rang- 
ing from  0 to  65,535)  in  a single  segment. 
Turbo  C supports  a ‘ ‘tiny’  ’ model  in  which 
all  components  must  fit  into  a single  64K 


segment,  and  the  executable  program  is 
generated  as  a .COM  file.  When  appropri- 
ate. this  offers  an  additional  advantage  in 
speed  and  size. 

The  medium  model  is  intended  for  pro- 
grams with  more  than  64K  of  code.  N\Tiile 

■ Memory  models  are 
necessary  because  of  the 
segmented  architecture  of 
the  Intel  8088  series 
family  of  processors. 


all  data,  plus  the  heap  and  the  stack  com- 
ponents, are  still  confined  to  64K,  the  code 
size  is  almost  unlimited  and  can  consist  of 
multiple  segments  up  to  64K  each.  Code 
addresses  require  4 bytes  in  the  medium 
model  (to  store  both  a segment  and  an  off- 
set), and  all  references  to  the  code — func- 
tion calls,  function  pointers  and  return  ad- 
dresses— will  require  4 bytes  instead  of  2. 
This  can  significantly  slow  down  a pro- 
gram: you  can  see  and  feel  the  difference  in 


performance  when  a small  model  program 
is  recompiled  and  ran  under  the  medium 
model.  Figure  4 shows  the  differences  in 
program  size  you  can  expect  when  using 
different  memory  mrxiels  for  the  same  pro- 
gram. 

The  large  memory  model  allows  multi- 
ple code  and  data  segments,  any  of  which 
can  extend  up  to  64K.  Since  all  code  and 
data  items  must  be  referenced  as  4-byte  ad- 
dresses, the  size  of  the  program  usually  in- 
creases significantly  (from  1 to  2 times) 
when  you  move  to  the  large  model.  And 
since  pointers  and  data  addresses  are  larg- 
er, performance  is  degraded. 

Obviously,  you  should  always  choose 
the  smallest  possible  model,  but  it’s  not 
unusual  to  find  a program  in  which  one 
component  (usually  the  code)  is  just  a little 
too  big  to  fit  within  a mote  efficient  memo- 
ry model.  One  alternative  to  consider 
when  code  size  is  a problem  is  the  use  of 
overlays.  Overlays  let  your  program  swap 
portions  of  its  code  from  a disk  file  or 
memory  location  into  the  program’s  code 
space  as  needed.  This  technique  often  lets 
you  stay  within  the  confines  of  a smaller 
memory  model  than  you  could  if  all  of  the 
code  were  present  in  memory  at  one  time. 

There  are.  however,  some  disadvan- 
tages to  using  overlays.  First,  you  may 
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,side-l)y-side,  instead  of  scrolling 
back  and  forth. 


See  us  in  action. 

\^^lether  you’re  using  a PC, 
.Mac  II  or  Mac  SE,  see  w'hat 
Cx)rnerstone’s  SinglePage  and 
DuiUPage  Display  Systems 
'can  do  for  your  computer 
Call  us  at  (800)  237-4565  for 
the  dealer  nearest  you. 

We’re  (fomerstone  Technology,  the 
Page  Display  people.  And  we  think  it’s  time 
your 

computer  ^ ^ CORNERSTONE 

got  the  f EC  H N O I O C Y 

bic 

Cornerstone  Technolog\;  1883  King>i\-ood  Avenue, 
picture.  San  Jose,  C/\9513M721  fl08)279-1600 

O lHK8QirTKrrNbm('Tcrhmilug>’.SingWI*a}{f' and  I>u;iII\igF.'m‘tnidemaiiLvorG>rner>h)neTn'hnc)lci|{>'.t)therhnuHt«ir  product  nanK's:in*tnideniark.'.(ir  reutstered  Iradt-marksofUieir  resperU\vhi»ldm, 
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An  inside  lookat 


The  more  you  look  into  386  compatibles,  the  more 
you  realize  that  well  thought-out  design  innovations 
(that  really  work)  are  few  and  far  between. 

That's  why  our  engineers  set  out  to  design  the 
GV-386.  They  realized  they  could  unlock  more  of  the 
chip's  potential,  if  only  they  could  speed  up  data  retrieval, 
without  affecting  system  reliability. 

INNER  POWER 

Here's  how  they  did  it:  a high-speed  RAM  cache 
circuit-a  full  64K  of  superfast 
memory-that  puts  your  most  fre- 
quently access^  data  right  at  your 
fingertips.  If  you're  ever  involved  in 
processing  complex  databases,  long 
spreadsheets,  or  detailed  engineer- 
ing drawings,  you'll  see  the  value  of 
this  innovation  in  a second...literally. 

Best  of  all,  the  cache  circuit 
actually  makes  the  GV-386  more  reli- 
able than  other  high-speed  machines, 
by  sparing  integrated  circuits  from 
harsh  overloading. 


Our  BBS  is  on-line  24  hours 
Call  The  Soli  Slopal  UI8-252-OT7 


GV-386 

Specifications 


□ Available  with  l6MHz 
or  20MHz  CPU 

□ Zero  Wait  States 

□ 64K  Cache  [keyboard 
enabled  I 

□ I MB  RAM  on-board, 
expandable  to  4MB 

□ Socketed  for  80287  or 
80387 

□ I/O  Bus  runs  at  8MHz  for 
hardware  compatibility 

□ Six  16-bit  slots:  TWo  8-bit 
slots 

□ Price:  20MHz  systems  start 
atS2,750:  l6MHz systems 
as  low  as  S2.375 


QUALITY  THROUGHOUT 
Of  course,  our  most  important  criterion  when 
designing  our  super  compatible  wasn't  speed-it  was 
quality.  Ibke  a look  inside  the  GV-386  and  you'll  see  it 
everywhere:  from  the  highest  quality  components  avail- 
able to  the  intelligent  use  of  special  CMOS  RAM  to  store 
system  set-up  information.  On  the  outside,  the  fit  and 
finish  of  the  GV-386  would  make  Big  Blue  green.  Even  the 
user's  manual  has  impressed  users  and  reviewers  alike. 

We'd  like  to  tell  you  more  about 
what  went  into  the  GV-386.  Give  us  a 
call  and  we  ll  give  you  the  whole  story. 
\kfe'll  also  tell  you  about  our  exclusive 
30Day  Compatibility  Guarantee,  our 
full  One- Year  \kbrranty  and  our  toll- 
free  support  service. 

The  GV-386  from  PC  Designs. 
With  design  innovations  this 
advanced,  at  this  price,  it's  an 
open  and  shut  case. 


PCIIE 


Call  US  now  at  l-800'‘32-BlT  PC 

(800-322-4872) 

2500  N Hemlock  Circle.  Broken  Arrow,  OK  74012 
•9l8-25l-5550|Fax  9I8-25I-7057I 

19  Reaor  Street  Suite  2705  New  York.  NY  10006 
•2l2-5l4-7280lFax  2I2-797-39731 


PrKessubiect  to  change 
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need  to  restnicture  your  program  so  that 
routines  used  in  different  overlays  are  al- 
ways present  in  the  “irKrt"  or  nonswap- 
pable part  of  the  program.  This  means  that 
a function  in  one  overlay  may  not  be  able 
to  call  a function  in  another  overlay.  Sec- 
ond. if  the  overlay  is  stored  in  a disk  file, 
there  is  some  overhead  involved  in  loading 


The  TEST.C  Program 
Compiled  Under  Different 
Memory  Models 


TEST.OBJ 


‘TurtioConty 


TEST.EXE 


■TuiboConJif 


Figure  4:  Ret  tmipilinit  ilw  pronmm  in  Figure  J 
under  various  memory  nuHlels  shows  the 
differenee  in  the  size  of  the  program.  However, 
the  change  is  most  profound  under  the  large 
model. 


it.  (A  RAMdisk  can  reduce  this  problem. ) 
On  the  other  hand,  if  the  overlays  are 
stored  in  memory  (and  simply  swapped  in 
and  out  of  the  code  segment),  they  may 
lake  up  so  much  RAM  that  other  pnv 


grams,  such  as  RAM-resident  utilities, 
may  not  be  able  to  be  loaded  at  the  same 
time. 

If  data  size  is  a factor.  Microsoft  C al- 
lows a huge  data  type:  a data  object  over 


Your  computer  tystom  Isn't  pertect  It  your  koyboanl  doesn't  feel  right 
Chiceny.  one  el  the  world's  largest  keyhoard  manulactorers.  oilers  you  hath  84-  key  and 
tot-key  keyheards  which  are  tully  IBM  XT.  AT.  PS/2.  386  and  Novell  compatible  wllh 
superior  IBM-llke  touch. 


“The  (Chicony)  keyboard  achieves  a touch 
that  is  the  closest  to  the  official  IBM  feel..” 

PC  Magazine  (Sep.  29,  1987) 

“It  (Chicony  KeyboardJ  also  stood  out  as 
having  the  nicest  touch  of  any  keyboard 
I tried  during  these  tests...” 

PC  Magazine  (Feb.  16.  19881 


All  Chicony  keyboards  use  genuine 
mechanical  key  switch  lechnology,  not 
rubber  or  sponge  built  with  springs  to 
simulate  mechanical  switches.  This 
provides  you  with  an  IBM-like  "dick” 
tactile  touch  or  a silent  tactile  touch. 
Featuring  a sculptured  Arc-profile 
design,  double-injected  key  caps  with 
ktenlifying  alphanumerics  molded  in 
place,  not  painted  on.  for  extended  life, 
and  a host  of  other  features.  Chicony 
keyboards  are  the  right  choice  for 
your  system. 

To  feel  the  difference  that  a Chicony 
keyboard  can  make,  contact  your 
nearest  Chicony  dealer  or  call  us. 


1641  W.  Collins  Ave. 
Ofonoe.  CCA  92667 

Tel:  (714)  771-6151 
Fox:  (714)  771-3246 


Eostem  Office: 


1637  SiBlIon  Rd.,  Suite  6 
PIscoIgwQV,  NJ  08654 

Tel:  (201)819-8300 
Fox:  (201)819-8303 


The  Final  Touch  I 


Oilcony  America,  Inc. 


IBM.  xr.  AT.  PS/2  are  trademarks  of  Intemaliortal  Business  Machmes  Corp. 
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64K  in  size,  which  can  be  accessed  from 
small  and  medium  mixlel  programs.  So 
don't  limit  yourself  to  one  approach  when 
choosing  a memory  mixlel . 

SHRI^KI^G  DATA  SIZE  You  can 

shrink  the  data  overhead  of  your  program 
by  using  smaller  data  types.  Use  a charac- 
ter variable  in  the  place  of  an  integer  vari- 
able when  possible,  for  example.  If  the 
values  in  your  data  fall  into  the  range  of 
characters  ( - 127  to  127  signed.  0 to  255 
unsigned),  a char  designation  is  suffi- 
cient. The  same  is  true  of  ints.  which 
range  from  -32767  to  32767  signed  and 
from  0 to  65535  unsigned.  The.se  can  often 
be  used  in  the  place  of  a long.  Using 
smaller  data  types  for  lixal  variables  will 
also  reduce  your  program's  stack  over- 
head. 

Unfortunately,  while  using  chars  in- 
stead of  ints  can  shrink  the  data  in  your 
program,  character-to-integer  conversion 
by  the  processor  may  slow  it  down  some 
and  add  to  the  code.  Since  the  architecture 
of  the  8088  is  based  on  1 6-bit  words,  8-bit 
objects  must  be  converted  to  16  bits  for 
prxKessing.  With  heavily  accessed  data, 
the  ensuing  slowdown  in  program  perfor- 
mance can  be  very  apparent. 

You  can  also  compact  your  data  to  fit  a 
smaller  data  type  by  mixJifying  the  values 


as  they  go  in  and  out  of  storage.  This  is  an 
especially  useful  technique  if  the  values 
are  too  large  to  fit  in  a smaller  data  type  but 
are  limited  in  range.  If  most  of  the  values 
fall  into  the  range  of  a smaller  data  type  but 
a few  do  not.  work  out  a means  of  .storing 
the  few  exceptions. 

When  you  are  using  a character  or  inte- 
ger array  to  track  a wide  range  of  data,  con- 
sider using  a bitmap  instead.  A bitmap  is 
an  array  of  some  larger  C data  type  ( int  or 
unsigned  char),  whose  individual  bits 
are  used  to  track  information.  The  phrase 
“bitmapped  display,”  used  in  connection 
with  programs  like  Windows,  refers  to  the 
use  of  bitmaps  to  track  the  value  of  each 
pixel  in  the  video  display. 

While  a more  detailed  discussion  is  giv- 
en in  "Compressing  with  Bitmaps"  (Lan- 
guages, PC  Magazine.  April  26.  1988). 
you  should  note  that  an  array  of  32,(X)0 
unsigned  chars  can  store  a bitmap  of 
over  250,(K)0  bits,  compressing  data  con- 
siderably. And  though  the  overhead  of 
turning  the  bits  on  and  off  is  greater  than 
that  of  setting  the  value  of  the  individual 
bytes.  C's  bitwise  operators  (&,  I,  », 
<<.  etc.)  more  than  lend  themselves  to 
the  job.  The  technique  of  manipulating  the 
individual  bits  in  a bitmap  is  illustrated  in 
Figure  5. 

You  can  save  space  by  using  C's  bit- 


fields in  place  of  conventional  structure  or 
union  members.  This  is  advantageous  if 
you  have  a number  of  fields  that  are  to  be 
used  as  Booleans  (ON  or  OFF),  or  that 
have  a limited  value  range.  For  instance,  a 
value  from  0 to  15  can  be  stored  in  4 bits, 
so  a bit-field  4 bits  wide  could  be  used  in 
place  of  a char.  And  while  a bit-field 
such  as  this  is  accessed  as  a conventional 
structure  or  union  member,  it  consumes 
only  the  number  of  bits  specified  in  its  def- 
inition, as  shown  in  Figure  6, 

Unions  can  also  be  used  to  save  space 
when  you  are  using  a structure  with  a large 
number  of  fields  in  which  only  a few  fields 
arc  used  by  the  program  at  a time.  The 
structures  can  be  divided  into  smaller 
structures  that  contain  fields  needed  at  the 
same  time.  Then  all  of  the  structures  can  be 
placed  in  a union. 

Remember  that  a union  is  an  aggregate 
data  type  whose  size  is  the  size  of  its  larg- 
est single  component.  You  can  access  the 
memory  occupied  by  a union  as  if  it  con- 
tained different  data  types.  You'll  save 
space  by  referencing  only  the  structure  you 
need  at  the  time  you  need  it,  thus  allowing 
you  to  superimpose  the  same  structures  on 
the  sanxr  memory  kx:ation.  The  space  sav- 
ing becomes  mote  obvious  if  you  need  to 
maintain  an  array  of  these  structures  and 
you  access  each  member  of  the  array  as  a 


Struct  _sttrB 
{ 

unsignsd  reserved  t 2} 
unsigned  is^srchivsble  t 1; 
unsigned  i8_dir  i 1; 
unsigned  is_lsbel  t 1) 
unsigned  is_systeB  i 1; 
unsigned  is_hidden  t 1; 
unsigned  i8_resdonly  i 1; 

>; 

struct  _file8 
{ 

chsr  filensne[ 80 ] ; 
struct  _sttrs  attribute; 

) iiles(MJOCFXLES]; 


if ( files ( i ] . attribute . is_readonly ) 
printf cVnFile  is  read  only*); 


Figure  6:  C's  bif-Jield  capahility  can  save 
space  in  structures  or  unions.  Here,  a structure 
can  he  used  to  reference  the  bits  of  the  DOS  file 
attribute  byte  as  if  they  were  separate  elements 
of  the  structure. 


/*  setbito  - turn  ON  bit  n in  bitmap  */ 
void  8etbit(un8igned  char  ^bitmap,  unsigned  n) 

{ 

bitmap[n/8]  |a  (1  « (n  % 8)); 

> 

/*  resetbito  - turn  OFF  bit  n in  bitmap  */ 
void  resetbit (unsigned  char  *bitmap,  unsigned  n) 

{ 

bitmap[n/8]  &=  ("(I  « (n  % 8)))j 

} 

/*  i8bit8et()  - returns  TRUE  if  bit  n is  ON,  else  FALSE  */ 
int  isbitset(unsigned  char  *bitmap,  unsigned  n) 

{ 

return  (bitmap[n/8]  6 (1  « (n  % 8))); 

} 

/*♦***  macro  versions  *************/ 
idefine  setbit (bitmap, n)  (bitmap[n/8]  |s  (1  « (n  % 8))) 
idefine  resetbit ( bitmap, n)  (bitmap[n/8]  (*'(1  « (n  % 8)))) 

Idefine  i8bitset(bitmap,n)  ( (bitmap[n/8]  & (1  « (n  % 8)))) 


Figure  5:  The.se  functions  and  macros  can  he  used  to  manipulate  the  individual  hits  in  a bitmap. 
While  the  functions  generate  less  code,  they  are  inherently  slower  tium  their  macro  counterfiarts . 
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Introducing  the  Panasonic*  Laser  Partner” 

11  pages  per  minute  (all  originals,  text)  • Two  paper  cassettes  • Optional  envelope  cassette  • 11  built-in  fonts. 
Call  for  information  or  dealers:  1-800-PIC-8086. 


Panasoni 

Office  Automation/^ 
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different  structure,  as  shown  in  Figure  7. 

If  several  different  structures  are  used  in 
different  parts  of  the  same  program,  you 
may  allocate  them  dynamically,  as  need- 
ed, and  then  deallocate  them  when  fin- 
ished. This  reduces  the  total  memory  over- 
head of  the  program:  you’re  removing 
globals  from  the  data  area,  and  they  will 
never  exist  in  the  heap  at  the  same  time. 
This  allows  different  structures  to  share  the 
same  physical  memory. 

Linked  lists  of  stractures  allow  you  to 
add  and  remove  members  to  and  from  a list 
dynamically.  However,  there  is  some 
overhead  involved  (both  time  and  space)  in 
maintaining  the  links  from  one  member  to 
the  next,  as  well  as  in  allocating  and  deal- 
locating memory.  So  whenever  possible, 
use  an  array  of  stmctures  instead.  If  you 
need  to  add  and  remove  structures  from  the 
list,  use  one  of  the  fields  as  an  index  to  the 
next  (or  previous)  member,  as  in  Figure  8. 
The  same  member  can  be  used  to  indicate 
whether  a structure  is  inactive  (removed 
from  the  list).  If  size  of  the  array  has  to 
vary  radically,  you  can  allocate  the  entire 
array  dynamically  and  use  realloc(  ) to 
increase  its  size  when  needed.  Figure  9 
provides  an  example  of  this  technique. 

Most  C compilers  and  linkers  let  you 
set  the  stack  size  of  your  program,  and 
shrinking  the  size  of  the  stack  will  make 
more  memory  available  for  dynamic  allo- 
cation and  global  data.  Unfortunately, 
however,  stack  growth  is  the  bane  of  those 
who  write  recursive  routines.  As  illustrat- 
ed in  Figure  10.  you  can  reduce  stack  de- 
pendence in  recursive  functions  by  using 
static  variables  in  the  place  of  local  vari- 
ables or  function  arguments  that  do  not 
have  to  be  unique  to  each  recursion  of  the 
function. 

REDUCING  CODE  SIZE  While  there 
are  a number  of  ways  to  send  C code  to  the 
diet  farm,  you  should  start  with  specific 
routines  that  can  be  singled  out  as  clearly 
overweight.  With  each  function  you  se- 
lect, ask:  Is  there  another  way  to  do  this? 
Can  another  algorithm  be  selected?  Is  the 
routine  too  general?  Will  the  program’s 
context  restrict  the  function  to  some  specif- 
ic cases,  and.  if  .so.  can  it  be  trimmed  down 
to  handle  only  those  cases? 

Then  perform  this  surgery  in  a broad 
fashion  on  the  program  itself.  Library 


void  add_einployee ( int  offset,  char  ‘fname,  char  *init, 
char  *lnaine,  unsigned  no,  char  *ssn) 

{ 

strcpy(records[offaet]  .employees .einpl_f name, f name) ; 
strcpy(records[offset] .employees .empl_init, init) ; 
strcpyl records [offset] .employees .empl_lname,lname) ; 
records  [of  f set]  .employees.  empl_no  •=  no; 

} 


void  add_sales(int  offset, long  no, long  date, long  invno, 
long  client_no, unsigned  eraplno) 

{ 

records[offset] .sales. sales_no  = no; 
records[offset] .sales. sales_date  - date; 
records [of f set ] .sales . sales  invno  = invno; 
records[offset] .sales. sales_client_no  = client_no; 
records [of f set] . sales . sales  emplno  = emplno; 

} 


Figure  7:  By  using  several  siructures  in  a union,  you  can  superimpose  different  aggregate  data 
types  in  the  same  space.  The  array  of  unions  in  Figure  2 is  used  in  one  function  to  store  one  type  of 
structure,  and  in  another function  to  store  a different  structure.  This  scheme  assumes  that  the  same 
array  member  will  not  be  used for  two  different  purposes  at  the  same  time. 


struct  _list 
{ 


int 

next; 

int 

row; 

int 

column; 

void 

*video  region; 

int 

region_size 

} 

fdefine  LIST_HEHBERS  20 

struct  _li8t  li8t[LIST_MEMBERS) ; 

int  reniove_from_li8t<int  offset) 

{ 

int  i; 

for(i  - 0;  i < I.IST_HEHBERS;  i++) 
if  (li8t[i]  .next  » offset) 

{ 

list(i].next  = listioffset]  .next; 
li8t[offset]  .next  = 0xffff; 
if  (li8t[offset]  .video_region) 

free(list[offBet]  .video__region) ; 
return  TRUE; 

) 

return  FALSE; 

} 

if  (reinove_from_list(5) ) 

printf ( "XnList  member  5 successfully  removed  from  list"); 


Figure  8:  Using  an  array  of  structures  in  the  place  of a linked  list  can  save  time  and  space.  Here,  a 
member  of  the  structure  serves  as  an  inde.x  to  the  next  list  member.  When  the  structure  has  been 
removed from  the  list,  the  member  is  set  to  0.xffff. 
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SPEND 200 SECONDS 
WITH  AN  IZr  USER. 

When  a new  kind  of  software  is  released,  some  explaining  needs  to  be  done. 

In  the  case  of  IZE,  a quick  demonstration  is  the  best  explanation. 

Picture  an  executive  opening  her  IZE  and  requesting  an  outline  of  letters  re- 
sponding to  inquiries  for 
information  written  to 
contacts  in  California. 
Based  on  the  request,  her 
complete  collection  of 
letters  is  searched.  IZE  finds 
190  information  response 
letters  to  addressees  in 
California. 

From  the  IZE  outline, 
our  executive  can  quickly 
find  what  she  needs.  An 
in-depth  outline  guides  her 
to  precisely  what  she  is 
looking  for.  One  keystroke 
presents  the  letter  she  was 
seeking.  It’s  now  simple,  us- 
ing IZE  word  processing 
features,  to  customize  the 
letter  she  found  for  the 
current  task. 

A call  brings  a request 
for  some  sales  projections. 
IZE  will  find  them  fast  even 
in  other  applications. 

The  executive  simply 
hot  links  direcdy  from  iZE 
to  a spreadsheet  document. 
The  figures  are  found  and 
the  question  answered.  Returning  to  the  customized  letter,  the  executive  gives  it  a final 
look,  prints  it,  and  moves  on. 

If  these  3 minutes  and  20  seconds  of  productivity 
are  something  you’d  like  to  see  more  of,  don’t  waste 
time  before  taking  the  next  step. 

Visit  a dealer  for  a longer  demonstration  or  phone 
us  at  608-273-6000  and  realize  the  power  of  IZE. 

IZE  MAKES  INFORMATION  MANAGEABLE. 

e 1980  F»nolt.  Inc  All  Righti  ftawved  IZE  ond  Psnoft  or*  ngtoorod  irodtmorks  of  fWwft,  Inc  465  Soonc*  0n««. 
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OtOhOl  The  facts  are  found  ready  to  revise. 


OtOSiZO  A new,  customized  letter  is  ready  to  |mn(. 


Nov\!  the  creation  of  an 
doesn’t  require  so 


expect  to  pay  for  a desktop  publishing  package. 

The  competition  covets  us. 

Unlike  conventional  word  processing  programs, 
legend  gives  you  the  power  to  command  more  atten- 
tion. You  can  blend  text,  graphics  and  tables  into 
vour  document  to  get  your  points  across  witli  impact. 
And  if  you  ever  need  to  make  a revisioii,  every  com- 
ponent will  adjust  to  die  change.  That's  versatility 
and  fle.xibility  vou  can  worship. 

Even  desktop  publishing  systems  pale  by 
comparison.  Because  they're  always  at  a loss  for 
words.  In  fact,  you  usually  have  to  import  most  of 
your  text  into  your  document.  And  heaven  help  you 
if  you  need  to  make  revisions.  Because  you'll  be 


in  one  comprehensive 
prc^ram. 


It  used  to  take  a miracle  to  get 
valuable  documents  produced. 
.Moving  in  and  out  of  different 
programs  for  different  functions 
was  no  small  feat. 

But  now  there's  legend  from  ,\'B1.  The  answer 
to  all  your  prayers  for  a simpler  way  to  produce  a 
multitude  of  documents. 

Simply  slip  Legend  into  your  IBM‘286/.S86 
Personal  Computer  or  compatible  equipped  with 
Microsoft*  Winckxvs  ;uid  you  can  process  words,  create 
graphics  and  lay  out  pages.  All  without  leaving  the 
comforts  of  one  extremely  comprehensive  software 
program.  And  all  for  nothing  more  than  you  would 


forced  into  an  unfair  game  of  softw'are  leapfrog. 

U'ords  and  pictures.  All  in  good  form. 

Witli  Legend,  you  can  bring  it  all  together.  Write  a 
paragraph,  create  a graphic  to  illustrate  your  point, 
tlien  make  it  look  good 
on  the  page.  It's  the 
perfect  combination  of 
functions  for  people 
who  funaion  best  with 
efficiency. 

Yet  as  self  suffi- 
cient as  legend  is,  it's 
not  too  proud  to  ask  for 
help,  legend  will  gra- 


ciously import  practically  anything  you'll  ever  need. 
Like  scanned  images,  files  from  Micrografcc,  paint 
packages,  spreadsheets  and  many  others.  Even  your 
current  word  processing  files. 

Make  your  documents  legendary. 

For  the  best  w'ay  to  make  a lasting  impression  witli 


your  documents,  don't  ask  for  divine  intervention. 
Call  1-800-922-8828  (in  Canada  1-800-668-8640)  ext, 
500.  for  more  infonnation  or  a S9-95  evtduation  disk. 

legend  from  NBl.  Because  tlie  creation  of  an 
important  docu- 
ment shouldn't 
bring  you  to 

vour  knees.  NB!’ 


Jill  ut.cau<^  uiv  vivaijuu  ui  au 

Legend 


*REG  U,S.  & TM  OFF  Micraoft  is  a regtstend  tradenurk  of  Microsc^  Cotponiion  The  NBl  stylized  is  a regisiend  trademark  of  SBI.  Inc.  O NBl.  Inc..  19SS 
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■ PC  LAB  NOTES 


#include<inalloc  .h> 
char  **ptr; 


/*  set  pointer  to  allocated  space  for  100  chars  */ 
i£(l(ptr  « (char  **)nialloc(100) ) ) 
return  ERROR; 


/*  reallocate  pointer  space  for  200  chars  */ 
if(l(ptr  « (char  **)realloc(ptr,200) ) ) 
return  ERROR; 


Figure  9:  Array  pointers  can  he  used  to  allocate  space  dynamically  instead  of  statically  declaring 
the  array.  Pir  points  to  space for  an  array  of  100  characters.  Later,  the  space  can  be  reallocated  to 
hold  a larger  number  of  characters. 


struct  _tree 

{ 

char  ‘word; 
int  count; 
struct  _tree  *left; 
struct  _tree  *right; 

}; 

void  treeprint( struct  _tree  ‘node) 

{ 

static  int  depth  = B; 
if (node) 

printf ( "\nLevel  %d:  %d  occurrences  of  %s", 
depth, node->count,node->word) ; 

depth++; 

treeprint(node->left) ; 
treeprint(node->right) ; 
depth — ; 

} 


Figure  10:  Using  static  variables  in  recursive  functions  can  reduce  their  stack  overhead.  In  this 
e.xantple,  members  of  a tree-structured  list  are  printed,  and  the  variable  "depth"  is  used  to  track 
the  depth  in  the  tree  at  the  time  a node  is  printed. 


functions  like  printf  ( ) (and  its  breth- 
ren) are  designed  to  handle  a w)iole  assort- 
ment of  formatting  conditions  and  cases. 
Unfortunately,  that  level  of  generality  re- 
quires I K to  3K  of  code  in  most  implemen- 
tations . Look  for  opportunities  to  eliminate 
these  routines  from  your  program. 

Use  a switch  ( ) in  the  place  of  multi- 
ple ifs.  While  some  compilers  are  smart 
enough  to  optimize  these,  you’ll  find  this 
alternative  will  also  improve  the  readabili- 
ty of  your  source  code,  a virtue  all  of  us 
could  use  more  of. 

A number  of  other  useful  techniques 
can  be  conveniently  grouped  together 

1 . If  the  source  code  for  the  runtime  li- 
brary is  available,  study  it  to  see  if  a much- 
used  or  oversized  routine  can  be  optimized 
for  your  specific  use.  Both  Borland  and 
Microsoft  provide  the  source  to  their  run- 
time libraries  for  a reasonable  price. 

2.  If  the  runtime  library  source  is  not 
available,  study  the  a.ssembler  output  of 
the  compiler  and  see  if  you  can  write  an  as- 
sembler version  optimized  for  your  specif- 
ic needs. 

3.  Consider  writing  your  own  routines 
in  assembler  if  it  can  be  done  without  too 
much  hassle.  The  “ha.ssle”  factor  is  a key 
to  your  effectiveness — I’m  not  too  fond  of 
this  solution,  as  the  “hassle”  factor  with 
assembler  is  often  not  worth  the  price. 

4.  If  you’re  going  to  use  assembler,  see 
whether  your  compiler  supports  in-line 
code,  that  is,  assembler  embedded  in  your 
Ccode.  Turbo  C,  for  example,  does  this. 

5.  Better  still,  if  you’re  leaning  toward 
assembler,  use  register  variables  (not  the 
register  keyword)  if  they  are  supported 
by  your  compiler.  For  example.  Turbo  C 
will  support  the  following  statement: 

AL  = 1; 


•includ«<doB . b> 

■ov  bp.ap 

BOV  ah, 3 t AB  « 3 

vid6«tCurPoa(lnt  •row,  int  *00!)  /•  XMLIItB  vnraion  •/ 

BOV  bh,a  i BB  - • 

{ 

Int  llh  } intllh 

AB  - 

BOV  al,dh 

•B  • B} 

BOV  ah , 1 

Xnt  llh;  /•  call  video  Intarrupt  •/ 

BOV  bx.word  ptr  Ibp4-4] 

•row  ■ DB; 

BOV  word  ptr  (bx],ax  1 row  > DH 

•col  - OL; 

BOV  al,dl 

) 

BOV  ab,l 

Rota  that  tba  aaaaablar  produced  froai  thia  iai 

BOV  bx,word  ptr 

BOV  word  ptr  (bx],ax  ; col  • DL 

vldGetCurPoa  proc  near 

pop  bp 

puab  bp 

(coiUinues) 

Figure  1 1 : Using  in-line  code  and  register  variables  can  shrink  your  code.  A call  to  the  Video  Interrupt  is  shown  using  both  in-line  code  and  register 
variables,  and  the  more  traditional  inl86( ) approach. 
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CERENTS 

BK  BLUE  FORA 


APPLE  MACINTOSH  AND  COMPAQ,  TOO. 

Short-term  projects  can  be  long  on  problems  if 
wu  don't  have  the  computer  equipment  you  need. 

That's  why  renting  PC  s and  peripnerals  from  GE  for 
presentations,  trade  shows,  training  sessions  or  seasonal 
so  much  sense.  Our  vast  inventory 
, Apple,  quality  compatibles  and 
related  equipment  is  ready  for  overnight  shipment.  So, 
anything  you  need  can  be  there  fast.  From  a sea  of  Blue 
to  a bushel  of  Apples,  one  phone  call  is  all  it  takes. 

CaU  l-SOO-GE-RENTS. 

ORDER  NOW  AND  SAVE  15%! 

Rent  a PC  or  peripheral  from  GE  Rental  Lease 
before  October  31, 1988,  and  we'll  take  15%  off  your  first 
rental  order.  So,  renting  from  GE  becomes  more  than 
just  a great  decision.  It's  a great  bargain,  too.  Call  today— 

I-SOO-GE-RENTS,  Dept.  L. 

/fiM  n d rrMrrn/ rrxdniiari;  (i/ fhr  (xlrnwtK'Rd/ Mdcftitn  Cortvrdlvn  Aldtinfnh  anJ  Apfilt  nrrrtanltrtJ  Inuttmarln  ef  ApfikCcmpMltr  Iik  LomlMii  n a mnUrtJ  IraJmurk  of  Compoi)  Litmpultr  Lerp 


expansion  maKes 
of  IBM,  Compaq 


' Call  l-SOaCE-RENTS,  Dept.  L. 
Or  Mail  This  Coupon. 

□ Yes!  I'm  interested  in  learning  more  about  your  offer  of  15%  off  my 
first  PC  or  peripheral  rental.  I understand  1 am  not  obligated  in  any  way. 

□ Please  send  your  FREE  catalog  of  GE  Rental  Lease  products  and 


Name 

Ttilc 

Company  _ 

Address 

City 

Phone  __ 


_ State 

_ Ext  or  Dept. . 


-Zip- 


G£  ftenta/ZLesse 


Send  (0  GE  Rottal/ Lease.  PO  Box  105625.  Aflattla.  CA  30US 
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“Secure” 

si'kur,'  a.  [L.  securus]:  The  ability  to  keep  your 
corrfidential  data  and  your  whole  personal  computing 
environment  away  from  prying  eyes  and  meddling 
associates. 


Securing  your  personal  computer 
files  has,  until  now,  been  a com- 
plicated and  mostly  unreliable 
matter.  Not  any  more. 

The  Tandon  Personal  Data  Pac  is 
the  world’s  first  truly  removable, 
self-contained  Winchester  hard  disk 
drive  that  pops  in  and  out  of  its 
receptacle  with  the  stroke  of  a key. 

You  just  lock  the  Personal  Data  F^c 
with  your  entire  computing  environ- 
ment in  your  desk  or  your  safe. 

And  when  your  business  keeps 
you  on  the  move,  the  Tandon 
Personal  Data  Pac  lets  you  take 
your  office  with  you.  It  fits  easily  in  your  brief- 
case or  your  garment  bag.  If  the  airlines  lose  it, 
don’t  fret.  Backing  up  a 

full  Personal  Data 
Pac  onto  another 
takes  only  a few 
minutes.  So  you 
can  take  one  and 
keep  a copy  secure 
in  your  safe. 

The  Personal 
Data  Pac  protects 
your  data  well.  It’s 
a hearty  little  traveller  that  can  take  a lot  of 
abuse.  It  can  cope  with  the  rough  and 
tumble  world  of  the  postal 
system,  as  well  as 
take  an  occasional 
knock  off  your 


desk.  Your  precious  programs  and 
data  remain  cradled  inside.  Safe, 
secure,  and  ready  to  use. 

The  Tandon  Personal  Data  Pac 
shatters  the  storage  limitations  of 
your  personal  computer.  When 
your  first  high-capacity  Data  Pac 
is  full,  pop  in  a fresh  one  and 
you’re  ready  to  go  on.  Infinitely. 

If  you  need  to  share  your  PC, 
software  and  data,  the  Thndon 
Personal  Data  Pac  offers  the  saf- 
est, cheapest  and  most  reliable 
“network” 
sible  for 

^ transferring 
^ high- 
capacity  files 
quickly  and 
easily.  And,  you  can 
make  any  computer 
your  personal  dedicated 
workstation,  simply 
inserting  your  own  Data  Pac. 

Let  your  Tandon  Dealer  show 

you  how  the  Personal  Data  Pac  can  make  living 
with  your  PC  more  economical  and  productive. 
See  him  today,  or  call  us  at  1-800-556-1234, 
Ext.  171  (in  California  1-800-441-2345,  Ext.  171). 
Security  for  a small  price. 


WfeVe  redefining 

personal  computing. 
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YOUR  PC  CAN  SAVE  THIS  WHAIE. 


INTRODUCING  THE  $249  HAND  SCANNER 
FROM  THE  COMPLEn  PC. 

The  top  photo  shows  you  how  a whale  appears  in  the  wild. 

Below  it  is  how  that  same  whale  appears  on  your  PC  after  being  scanned 
by  The  Complete  Hand  Scanner. 

And  then  how  it  appears  printed  in  your  desktop-published  newsletter. 
With  The  Complete  Hand  Scanner,  you  can  crop,  scale,  even  rotate  an 
image  to  fit  your  needs,  then  merge  or  insert  it  into  virtually  any  graphics 
or  personal  publishing  software  program. 

An  image  that— at  a resolution 
of  200  dots  per  inch  — 
comes  remarkably 
close  to  images  created 
by  scanners  costing 
thousands  of  dollars. 

Yet  The  Complete  Hand 
Scanner  costs  only  $249, 
including  its  own  Soft 
Stationery  software. 

You  just  hold  it  in  your 
hand  and  scan  anything  up 
to  2^"  X 10". 

All  you  need  is  an  MS-DOS 
PC  with  a hard  disk  and  graphics 
card.  And  a commitment  to  save 
the  whales,  logos,  letterheads . . . 
Call  (800)  634  -5558  for  more 
information  and  a dealer  near  you. 

TI-IECOWIPUETEPC 

521  Cottonwood  Dr,.  Milpitas.  CA  95035.  (4081434-0145 


Tlw  Oxnptctr  Hand  Scanner  and  Soft 
The  CumpiMc  PC.  Inc  U a regiMeted 
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P R O D U C I I V 1 T Y 

■ PC  LAB  NOTES 


rst 

BOV 

byte  ptr  (bp-13), 0 

; r.h.bh  b 0 

vidGatCurPos  endp 

lea 

ax, word  ptr  (bp-lS) 

push 

ax 

lea 

ax, word  ptr  (bp-16] 

vidO«tCurPos(int  •rov,  int  *001)  /•  Int86()  version  •/ 

push 

ax 

{ 

BOV 

ax,  16 

union  REGS  r; 

push 

ax 

call 

near  ptr  intB6 

1 int86()  - additional  overhead 

add 

sp,6 

r.h.bh  B •; 

BOV 

al,byta  ptr  (bp-9] 

lnt06(SxlS,sr,sr); 

BOV 

ah,0 

•row  B r.h.dh} 

mov 

bx.word  ptr  [bp+4] 

•col  B r.h.dl; 

BtOV 

word  ptr  (bx),ax 

row  B r.h.dh 

} 

BOV 

al.byte  ptr  (bp-10) 

However,  the  easenbler  produced  fron  this  function  ia  axich  larger. 

atov 

ah,  0 

and  alowert 

BOV 

bx,word  ptr  [bp4'6] 

BOV 

word  ptr  (bxi,ax 

col  B r.h.dl 

VidCetCurPoa  proc  near 

IWV 

push  bp 

pop 

bp 

BOV  bp.ap 

ret 

aub  ap,16  ; allocate  the  regiater  atructure 

vidcetcurPoa  endp 

BOV  byte  ptr  Ibp-lS],3  ; r.h.ah  b 3 

(Figure  t / endsi 

which  becomes 
mov  al,l; 
in  assembler. 

This  is  fa.ster  and  more  compact  than 
using  intdosi  ).  or  a similar  scheme,  as 
you  can  see  from  Figure  1 1 . These  latter 
approaches  use  a stnicturc  to  represent  the 


machine  registers,  and  they  require  cixie  to 
move  values  to  and  from  the  sUmctures  and 
registers — not  to  mention  the  overhead  of 
the  function  calls  themselves. 

Writing  optimal  C is  a matter  of  becom- 
ing a master  of  time  and  .space — at  least 
from  your  program's  perspective.  As  in 
programming  itself,  your  most  important 


resource  is  your  imagination.  There  are 
more  techniques  for  size  optimization  than 
I could  cover  here.  In  Part  2,  however.  I'll 
take  you  through  the  much  more  intense 
world  of  speed  optimizaition  in  C.  lii; 


Richard  Hale  Shaw  is  a conirihuliiig  editor 
of  PC  Magazine. 


lineUofour 


Expert  Advisor:  AuloCAl}' 
is  an  enc>'clopedic  reference  to 
the  commands  and  functions 
in  all  versions  of  AutoCAD. 

^ including  the  newest, 

, Relea.se  9.  This  guide 
. covers  keystroke  instruc- 
tions, tips  for  practical 
applications,  and  poten- 
tial pitfalls.  Our  expert 
, David  Cohn,  is  an 

"Architect  and  senior  editor  of  CADafyst 
magazine.  Cohn  thoroughly  understands  AutoCAD's  flex- 
ible design  apabilities.  and  has  created  a number  of 
enhancement  programs  to  make  the  most  of  them. 

This  is  the  guide  you  want  at  your  side.  Available  wher- 
ever computer  books  are  sold.  Suggested  retail  price:  S2().9S. 

AADDISON-WESLEY 

Reutliug.  MassHCbuselts  • Menh  l\irk.  (UiUfoniM  • Sen-  York’ 

1)hu  SUUr.  OHUtrio  • Vbikiunlxim.  Enf>lnn(l  • Amhrtium  • Bonn  • Suhuy 
Singapore  • Tokw  • Madrid  • fbifiota  • Sa/dia^o  • San  Juan 
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Keyboard  Protector 


Finally!  A Keyboard  Protector  That: 

• PROTECTS  CONTINUOUSLY  - 24  HOURS  A DAY  • 
Against  computer  downtime  due  to  liquid  spills,  dust,  ashes, 
staples,  paper  clips  and  other  environmental  hazards. 

• REMAINS  IN  PLACE  during  the  operation  of  your  keyboard. 
SafeSkin  is  precision  molded  to  fit  each  key  * like  a “second  skin." 

• EXCELLENT  FEEL  • The  unique  design  eliminates  any  in* 
terference  between  ad}acent  keys,  allowing  smooth  natural 
operation  of  your  keyboard. 

• SafeSkin  IS  VIRTUALLY  TRANSPARENT  . Keytops  and 
side  markings  are  clearly  visible.  In  fact,  SafeSkin  is  so  clear, 
sometimes  you  may  not  know  it’s  there! 

• DURABLE  • LONG  LASTING  - SafeSkin  is  not  a “throw- 
away” item.  Many  of  our  protectors  have  lasted  over  3 years 
under  continuous  daily  use,  without  failure. 

SafeSkin  is  available  for  most  popular  PC's  and  portables  including: 
IBM.  APPLE,  AT&T,  COMPAQ,  DEC,  EPSON,  KEY* 
TRONICS.  NEC.  TANDY.  TOSHIBA,  WANG,  WYSE, 
ZENITH.  Specify  computer  make  and  model.  Send  $29.95,  Check 
or  M.O.,  VISA  & MC  include  exp.  date.  Dealer  inquiries  invited. 
Free  brochure  available. 

Merritt  Computer  Products.  Inc. 

4561  S.  Westmoreland  / Dallas,  Texas  75237  / 214/339-0753 
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“We’ve  got  to  stop 
meeting  like  this!’ 


Put  JT  Fax  Inlbur  PC 

Instead  of  walking  back  and  forth  to  the  fax  machine,  and  waiting  around,  you  can  send  and  receive 
fax  messages  at  your  desk.  

JTFax'  -$395  ^^JTFaxR)rtabIe-$495 

WithJTFaxinyourPC,  you  JTFax  Portable  slips  into  your 

can  send  and  receive  facsimile  pocket  and  plugs  into  any  MS  COS 

messages,  including  signature  and  machine’s  serial  port  to  let  you  fax  from 

letterhead.  wherever  you  are. 

Call  ^ Order 


E[)ITOR'S 

cmiCE 


lb  find  out  why  the  award-winning 
JT  Fax  has  been  receiving  such  high  praise, 
call  us  at  (404)  564-5566. 


INFO 

WORLD 


QUADRAM 

An  Intefligent  Systems  Company 

Quadnun  logo  and  JT  Fax  are  tndcmarkt  of  Quadratn 
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PRODUCTIVITY 


I UTILITIES  ■ FRANK  DEVER  AND  DAVID  THOMAS 


Ram  snooping 

WITH  RAMVIEW 


RAMVIEW  lets  you  sift  through  your  PC’s  memory  and  search  for  strings  in  ASCII  and  hex 
without  unloading  your  current  application  programs. 


Most  programmers  will  admit  that 
DEBUG  is  an  indispensable  tool 
for  studying  the  internal  opera- 
tion of  the  IBM  K.  Using  DEBUG,  you 
can  look  through  memory,  search  for 
strings,  and  perform  many  other  debug- 
ging activities.  And  even  if  it’s  not  the  best 
memory-snooping  program  available, 
DEBUG  has  the  endearing  quality  of  being 
supplied  free  with  DOS. 

DEBUG  does  have  its  limitations, 
however,  one  of  which  is  that  you  can't  al- 
ways invoke  it  when  you  want  to.  For  ex- 
ample, it  isn't  possible  to  safely  call  it  up 
from  within  a memory-resident  program. 
Another  limitation  is  that  it  won't  always 
let  you  examine  the  memory  contents 
you’re  interested  in.  DEBUG  itself  modi- 
fies certain  memory  areas,  including  some 
of  the  interrupt  vectors,  and  a few  sophisti- 
cated programs  contain  anti-DEBUG 
code,  including  several  DOS  programs, 
RAMVIEW  solves  these  problems. 
Because  RAMVIEW  is  a memory-resi- 
dent memory  viewer,  you  can  call  it  up  at 
almost  any  time  simply  by  pressing  its  hot- 
key. You  can  then  display  any  area  of 
memory  and  search  for  a particular  ASCII 
string  or  HEX  sequence.  It  has  the  addi- 
tional advantages  of  being  very  small 
(about  2,500  bytes)  and  presenting  memo- 
ry information  in  a clear,  easily  understood 
format.  When  you  exit  RAMVIEW,  you 
return  to  the  program  that  was  executing 
when  RAMVIEW  was  invoked. 

Although  programmers  will  probably 
find  RAMVIEW  valuable  in  situations 
where  DEBUG  won’t  work,  it  can  prove 
just  as  useful  to  nonprogrammers  who  are 


interested  in  better  understanding  what 
goes  on  inside  their  computer.  With  RAM- 
VIEW, it’seasy  to  say,  “I’ll  look  into  it.” 

GETTING  RAMVIEW  The  easiest  way 
to  get  your  own  copy  of  RAMVIEW 
.COM  is  to  download  it  from  PC  MagNet, 
as  explained  in  the  accompanying  sidebar, 
“RAMVIEW  by  Modem.  ’’  The  a.ssembly 
language  source  code.  RAMVIEW.  ASM, 
is  listed  in  this  article,  as  is  a BASIC  pro- 
gram, RAMVIEW. BAS,  that  will  create 
RAMVIEW.COM  when  you  run  it  once. 
The  .ASM  and  ,BAS  listings  are  also 
available  through  PC  MagNet. 

You  install  RAMV1EW.COM  simply 
by  entering  RAMVIEW  at  the  DOS  prompt, 
or  by  putting  the  command  in  your  AU- 
TOEXEC.BAT  file.  RAMVIEW  will 
make  itself  memory  resident,  display  its 
installation  message,  and  return  to  the 
DOS  prompt.  RAMVIEW  isn’t  particular 
about  the  order  in  which  you  install  it  rela- 


- RAMVIEW  is  valuable 
to  programmers  when 
DEBUG  won’t  work,  and 
it  helps  nonprogrammers 
understand  what  goes  on 
inside  their  computer. 


tive  to  other  TSRs.  But  be  careful  of  some 
other  misbehaved  TSRs.  like  SideKick, 
which  insist  on  being  loaded  last. 

When  you  are  ready  to  pop  up  the  pro- 
gram, simply  press  Alt-R  and  the  RAM- 
VIEW screen  will  appear.  To  exit  RAM- 
VIEW and  return  to  the  underlying 
program,  press  the  Esc  key. 

As  shown  in  Figure  1 , RAMVIEW  dis- 
plays a row  of  titles  at  the  top  and  a row  of 
commands  at  the  bottom  of  its  screen.  The 
remainder  of  the  screen  is  Tilled  with  a hex 
and  ASCII  dump  of  a section  of  the  PC’s 
memory  space.  From  left  to  right,  the 
screen  shows  the  absolute  addresses  (la- 
beled ABS).  the  segment:offset  addresses 
(labeled  SEG  OFF),  and  the  hexadecimal 
and  ASCII  contents  of  the  memory  area. 
The  memory  dump  area  of  the  screen  has 
labels  across  the  top  that  identify  the  offset 
with  the  hex  digits  0 through  F,  This  screen 
design  lets  RAMVIEW  show  368  bytes  of 
memory  at  a time. 

The  RAMVIEW  commands  are  listed 
on  the  bottom  line.  To  execute  the  com- 
mands Goto.  Hex  search.  Ascii  search, 
and  Next,  just  type  die  first  letter  of  each. 
To  execute  the  remaining  commands  to 
which  RAMVIEW  responds,  you  simply 
press  the  indicated  key. 

RAMVIEW  COMMANDS  If  you  want 
to  move  to  a particular  area  of  memory, 
you  can  do  so  with  the  Goto  command. 
Just  press  G (for  Goto),  and  the  prompt 
' ‘Goto  address  00(X):0C)00’  ’ appears  on  the 
bottom  line.  The  prompt  works  in  type- 
over  mode,  so  you  enter  the  eight  digits 
that  eortespond  to  the  desired  address. 
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To  check  the  ROM  revision  date  of 
your  PC,  for  example,  use  Goto 
FOOO:FFF6.  The  date  will  appear  in  the  up- 
per left  comer  of  the  ASCII  window.  Keep 
in  mind  that  RAMVIEW’s  display  is  static 
and  does  not  update  itself  automatically. 
Any  changes  to  values  stored  in  memory 
that  occur  while  RAMVIEW  is  in  control 
will  not  be  apparent  unless  you  reread  the 
area  by  issuing  a movement  command. 

To  search  for  an  ASCII  string,  simply 
press  A.  When  the  prompt  ‘ 'ASCII  Search 
String"  appears  on  the  bottom  line,  type 
the  string  you  want  to  find  and  press  Enter. 
The  suing  may  be  up  to  20  characters  long. 
All  searches  are  case-sensitive,  so  the 
strings  COPYRIGHT,  Copyright,  and 
eopyright  are  all  distinct. 

RAMVIEW  begins  the  search  for  the 
string  at  the  current  memory  location.  If  a 
match  is  found.  RAMVIEW  stops  and  dis- 
plays the  memory  area  containing  the 
suing.  If  the  end  of  memory  is  reached 
without  finding  a match,  RAMVIEW  will 
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(G)oto  (H)EX  Search 

(8)SCI 

Search 

(N)ext 
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Figure  1 : The  main  screen  of  ihe  RAMVIEW  program,  showing  the  addresses  and  conlents  of  the 
PC’s  memory. 
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DB  I 
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lllxad  to  (iffrf 
t I sagsMDta  to  aaarch 

;i  bytas  laft  aftar  aaarch 
;bax  with  spaca 
)hax  without  spaca 
jail  charactora 
I *,S  jaacil  aaarch  proaipt 
jhax  aaarch  pronpt 
jaaeii  aaarch  string 
jhax  aaarch  string 
jpolntar  to  last  string 
jlast  atrii^  langth 


OOR  SP  DM  I 

tesTr  ss  dm  s 

tesir'sp  dm  • 

ADDR  TbT9B  do  • 

ADOR'limSR  DO  I 

BUST~  OB  S 

BIOS  StO  DM  4Sn 

oiff“  dm  i 

ROM  DM  • 

FLICKER  FEES  OB  S 


it  of  chars  on  a lina  > St 
jdlaplay  row  eountac 
isnowy  Monitor  (lag 


} coda  ralatlog  to  rasldancy 
RES  FROC  HEAR 


CLO 

cart.  PROGRAM  ALREADT  IM 

jn  SOT  IR  ~ " jalaa,  it's  ok  to  install 

catJ.  UMliSTALL 

NOV  AX, 4ctlB  jtanalnata  with  arror  coda 

ZHT  218 

HOT  IHl 

~ HOV  OUR  ss.cs  jaat  stack  sag 

MOV  OUR~8P.OFFSET  LAST  BTTE*4Stl*25«  ; and  pcintsr 

CALL  IHSfALL 

NOV  OS, OFFSET  ZHSTALLED  jalraady  In 

NOV  AH. 9 

ZHT  2ti 

iprograa.  acraan  buf.  stack 

NOV  ox, (OFFSET  LAST  BTTX-OFFSET  rBXT*4SSS»2St*IS)  SHR  4 

NOV  AX,31ltH  ~ jatay  raaidant 

ZHT  21R 

RES  EHDP 


ZFTltR  PROC  PAR 

c«  CSsBUsr.lRTlt  SUSY  jracuralon  protaction 

PUSHF 

cat.i.  CStAOOR  IRTISH 

PUSBF  ~ 

AND  CS 1 BUSY , ROT( ZHTl t_BU8T | 

POPP 

RET  2 tprasarva  flags 

IRTliS  EHDP 


ZHT9E  PROC  FAR 

STI 

PUSH  AX 

CMP  CSlDISABLE.-l 

JE  ROT  US 

IN  AL.ItB 

CMP  AL, HOTKEY 

JNE  ROT  US 

NOV  AH, 7 

ZHT  ItH 

AXO  AL,fFH 

CKP  AL.SHZPT  MASK 

JNE  ROT  US  ~ 

IN  AL.IlH 

NOV  AH.AL 

{continues) 


jaava  working  ragiatar 
{if  disablod,  do  nothing 

igat  kay  froa  kaybeard  port 

:1a  it  our  hotkayY 

ilf  not,  axlt 

jOtbarwiBa 

igat  shift  atatua 

itast  tba  shift  atatua 
jif  not  shift  coabo,  axlt 
sThasa  iMtroctlons  rasat 
I tha  kayboard. 


RAMVIEW.ASM:  The  assembly  language  source  code  for  RAMVIEW  .COM . 
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V\^  IRMAremote,you  can  talk  to  your  mainfiari 

Whetlier  you're  on  the  road  in  Why  Arizona  or  you  are.  That  means  downloading  files,  electronic 
opening  a remote  branch  office  in  Chicagq  Illinois,  mail,  data  extraction  and  data  entry— everything,  in 

you  and  your  personal  computer  can  be  as  close  to  fact,  that  IRMA”offers.  And  that  includes  supporting 
mainframe  information  as  tne  nearest  telejAione.  all  of  the  mainframe  file  transfer  software  from 

Introducing  IRMAremote™  from  DCA?  and  IBM  * your  company  has  invested  so  much  in. 

IRMAremote  offers  reliable,  inexpensive  and  What^  more,  it  doesn't  matter  what  kind  of 

accurate  access  to  your  mainframe  no  matter  where  protocol  your  network  runs  on.  Right  now,  there  are 

DCA  is  a nffStered  trademark  and  IRMA  and  IRMAremote  are  trademarks  Difftal  Communieatiom  Associates  Inc.  IBM  is  a re^stered  trademark  of  Intematio 


fixjm  places  once  considered  out  of  the  question. 


IRMAremote  products  tor  both  SNA  and  BSC.  Soon, 
there’ll  be  a tlird  for  X25.  And  if  you  use  modems 
with  the  Hayes*AutoSync  feature,  all  you  have  to  buy 
is  our  IRMAiremote  software. 

Perhaps  most  importantly  IRMAremote  is  made 
by  DCA,  the  company  that  has  set  the  standard  in 
r^ble  micro-to-main&ame  communications.  A fact 


that  your  Data  Communications  Manager  will  really 
appreciate  when  you  request  an  IRMAremote  for 
yourself  or  your  office. 

Not  only  will  a phone  access  your  mainframe,  it 
will  also  access  all  the  information  you  need  on  our 
IRMAremote  products.Dial  toll-free, 
l-800-241-IRMA,extension518.  Gf 


tss  Machines  Corporation.  Hayes  is  a registetvti  trademark  of  f/iryn  Microcomputer  Products,  Inc  C 1988  Digitai  Communications  Associtdes,  Inc.  All  rights  resenrd. 

CIRCLE  531  ON  READER  SERVICE  CARD 


Some  of  Ike  perfectwHists 
al  Wordf ‘effect  who  helped  design 
DataPerfecl2.0. 


Introducing  the  database  desired 
toplease  a bunchof  perfectionists. 


We’re  not  easily  satisfied  at  WordPerfect,  a feet  that’s 
worked  to  our  advantage  After  all,  it  was  our  high  standards 
that  helped  us  to  produce  the  world’s  leading  word  processor. 

But  those  same  high  standards  made  it  difficult 
to  find  an  acceptable  database  for  use  at  our  headquarters. 
So  we  built  our  own. 

Introducing  DataPerfeef  2.0,  the  WordPerfect- 
compatible  database  that’s  now  available  for  perfec- 
tionists everywhere. 

Our  people  wanted  power,  speed  and  ease- 
of-use.  DataPerfect  is  powerful  enough  to  create 
accounting  and  payroll  applications,  allowing 


simultaneous  network  access  to  all  records  and  files.  It 
offers  rapid  look-up  capabilities,  even  when  thousands  of 
records  are  involved.  Providing  the  speed  to  manage  our 
huge  databases  efficiently.  And,  with  DataPerfect’s 
menu-driven  system,  we  can  now  define  a database  in  a 
matter  of  hours. 

We  think  DataPerfect  is  the  database  for  the  most 
hard-nosed  perfectionists.  So  if  your  standards 
are  as  high  as  ours,  it’s  made  to  order  for  you. 

For  more  information,  call  or  write 
WbrdPerfect  Corp. , 1555  North  Technology  Way, 
Orem,  Utah  84057.  (801)  225-5000: 


Datalferfecf  from  Wbrdftrfect 


*ln  Canada,  call  1-600-267-2499  WotdPerleci  and  DaiaPeflect  are  registered  Irademarks  ot  WordPerfect  Corporation  All  oiner  brand  and  product  narrtes  are  irademarks  or  registered  trademarks  oi  iheir  respective  cornpan«s 
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rLICKPME 

AX,4*H 

BS.&X 

■Sl>m  PTR|i3H|,4IH 
ITS  CCA 


tit  bl  chan9«d,  it*  vq* 


:ch«ck  for  Md*  <■  no  flicicort 


CSsMTAODR 
CSsTHBtA  SS.SS 
CSiTKBIR'SP.SP 
SS.CSiOUR  SS 
8P,CSiOU1l~S' 


SS.CSiTHEtR  SS 
SP.CSsTHBIK~SP 
csiiurrAooit  ~ 


■lake  all  aacii  ca[ia 


AL,*A‘ 

MOT  ASCII  SEARCH 
AscTi  seaSch 
MEHUEIIT 

AL,*R' 

MOT  HEX  SEARCH 
BEX'SEARCH 
MENU  EXIT 


MOT  NEXT  SEARCH 

MExf_EEAXCK 

NENU_EXtT 

AH,U  ARR 
HOT  Uf 
AX.-ISH 
SHORT  HOVEIT 


MOT  HOKE 
START  orrsET.s 
START'SECKENT.S 
SHO»T~MCMU_EXIT 

AM, END  KEV 
MOT  EHU 

staIt  offset, iristn 
START~SBCKEHT. IFSIfK 
BHORT~HBHU  EXIT 


HOT  50MH 
ax.Tsh 
SHORT  NOVEtr 

AH, FOUR 
NEXT  CHECH 
AX,>T7IH 
SHORT  MOVEIT 

AH.FCOM 

AX,17»H 

HOVEIT 

NEXT  MENU  RET 


SCO  to  bocinnin<i  of 


I startlnc  aegnent  and  offa' 


START  OFFSET, AX 
HOVE  fXIT 

START  SBCKEHT,  ISSSH 
8RORT'‘HaVE  EXIT 


CLEAR  LAST  LINE 
AX.24~ 

EX.  EX 

SI, OFFSET  ASCII  SEARCH 

D18FLAT  STRING 

STRLEM 

OL.CL 

OK.24 

Bl, OFFSET  ASCII  SEARCH 

CX,2I 

CLEAR  SUF 

di.ofTsbt  CHAR_SIEVE 
EX."  ' 

jda^row  eol.cx'Bxse.bli 

IMFVT 

SI, OFFSET  ASCII  SEARCH 
LAST  ■SARCH_STrTnC,  Bl 

strlEm 

LAST  STRING  LEMGTK.CX 
HO  sZarch  ~ 
seXrcr  KBM 


;ficat  col 
FROKFT  iproapl 
iihow  tna  proaipt 
ifind  out  how  long  proopc  la 
idl  ■ col  after  prosipt 


.•replace,  ai*proaipt,dl'Sieve 

I AREA  I pointer  to  search  sti i 
~ laave  ptr  to  atr  for  noat. 
;bow  long? 

:*av*  length  for  next 
jif  not,  dont  aearch 
icx>l*ngth  si'atring 


SI, LAST  SEARCH  STRING 
CX , LAST'STR IHC-LENOTH 
MO  next" 

stXrt  offset,! 

H03  tH(AF 

staKt_sbckeht, ISff H 


iget  addreaa  of  last  string 


;aeareh  for  next  string 


IRAMVIKWASM  ttmlinufs) 
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CONVERT  AM>R  PROC  NEAR 

}h«K  •••reh  routin* 

1 J 

POP 

ES 

1 UX  SEMCH  noc  irSAK 

INC 

DI 

CALL 

CLEAR  LAST  LINE 

iclaar  lina  for  input 

CONVERT  BYTE 

NOV 

SI.OPPSBT  HEX  SEARCH  PROMPT  iprOMpt 

NOV 

AX, 24 

ilast  row 

XOR 

BX,SX 

;firat  col 

CALL 

OISPLAT  STRING 

ishow  tha  proNipt 

CALL 

CONVERT  BYTE 

CALL 

STRLEH 

{find  out  how  long  prc&r*.  :■ 

RET 

{that's  all 

NOV 

DL,CL 

:dl  • col  aftar  proBft 

NOV 

OR,  24 

>dx  ■ row  col 

, : 

NOV 

si,orrsrT  hex  search  area 

CONVERT  STTE  PROC  NEAR 

NOV 

isisa  of  tha  string 

LOOSH 

{gat  two  chars 

NOV 

oi,opfsrr  HEX  sieve 

ipeintar  to  siava 

NOV 

(put  in  dastination 

NOV 

NX.*  • 

>raplacaMnt  char 

DEC 

DI 

(aat  up  for  naxt  character 

;dsarow  col,eBaaisa,bx«raplae*,si>prea9t,di>irava 

RET 

(that’s  all 

NOV 

SI,orrSE7  hex  search  area  spointar  to  soarch  string 

CALL 

STRLEH 

CNP 

CL,) 

iiwat  ba  at  laast  two  digits 

{display  auin 

craan 

JRE 

HO  SEARCH 

lOtharwisa  aaarch  (ails 

MOV 

LAST  SEARCH  STRING, SI 

isava  it 

NOV 

LAST  STRING  LENGTH. CX 

;sava  langth 

CALL 

elihThate  bDinks 

ialiaiinata  blanks  In  input 

PUSH 

CALL 

CONVERT  ASCII  HEX  TO  HEX  STRING  IBtring  into  hax 

NOV 

LAST  SrtXNC  length,  CX 

;B*va  langth 

SUB 

SP.B 

{for  tanporary  variables 

CALL 

SEARCH  NEK 

;find  it 

PUSH 

DS 

laava  da  for  aain  routine 

HOeEXRCHs 

LES 

BX.DMORD  PTR  START  OPPSET  {gst  atsrt  bointsr 

RET 

ithat'B  all 

MOV 

[BP-2] ,BX 

laava  on  stack 

1 HEX  SEARCH  EH3P 

NOV 

{for  later  use 

CALL 

NORMALISE 

{changa  asibx  so  IBh  <■  bx  >«S 

NOV 

(sava  value  on  stack 

iclaar 

with  (CS 

apaca* 

NOV 

{for  later  use 

NOV 

0«. [BP-41 

{gat  pointer 

NOV 

81, |BP-2| 

{to  Msory  to  display 

NOV 

CStROM.S 

{initialise  row  counter 

NEXT  LINEl 

INC 

CSiROH 

:naxt  display  row 

NOV 

AX.CSsROH 

:caw 

wt^m 

81 

SOR 

BX,BX 

{cel 

LOOP 

CLEARIT 

CALL 

CALC  SCRN  ADDR 

{gat  aasdi  for  that  address 

POP 

SI 

MOV 

CX, [iP-B| 

{hi  part  of  norsi  2S  bit  dasc 

CALL 

WORD  OUT 

.■print  it 

INC 

WORD  PTR|BP-e) 

NOV 

{gat  lo  part 

CALL 

HEX  TO  ASCII  HEX 

{convert  to  aseii 

XCHG 

AL,AR 

{lowest  significant  nybble 

CALL 

CHAR  OUT 

{print  lo  part  of  'ABS'  value 

CALL 

SPACi  OUT 

iput  aaperater 

CONVERT  ASCII  HEX  TO  HEX  STRING  PROC  NEAR 

NOV 

{sagBant  being  diaplayad 

PUSH 

SI 

jaavs  ai  for  uaa  in  main 

NOV 

01.81 

:duplieata  ai 

NOV 

BX,8I 

;for  latsr  uaa 

HExrci 

{Offset  thia  lina 

LOOSH 

jgat  two  ascii  digits 

WORD  SPACE 

{print  offsat/spsce 

JS 

C EXIT 

;if  so,  atring  it  convartad 

DX,S1 

;in  cats  wrong  t digits 

JS 

C EXIT 

{String  is  convartad 

CALL 

ASCII  HEX  TO  HEX 

{translata  ascii  to  binary 

axt.i. 

STOSS 

LOOP 

HEX  PXRT 

{all  14  hex  digits 

NOV 

SI,DX 

(gat  ptr  to  presant  Itnv 

STOSS 

;put  tarainator  aftar  thia 

AL,7BH 

{reverse  tha  ascii  part 

SUS 

01,  BX 

{find  out  how  aiany  bytns 

LEA 

CX. {DI-1) 

twa  hava  convartad 

MOV9B 

{print  the  aacii  part 

POP 

iraatora  ia^rtant  ragistar 

STOSS 

iravarsa  attribute  on  it 

RET 

CONVERT  ASCII  HEX  TO  HEX  STRING  EHDP 

ADD 

WORD  FtR(BP-4 |,1IH 

{ 'ASS'  * 14 

ADC 

WORD  PTR|BP-S),B 

, 

ADD 

WORD  PTR(BP-2],1IH 

{'SEGlOrF'  * 14 

jelos*  up  blank*  in  • string 

JNC 

NO  WRAP 

{if  it  wraps 

1 

ADD 

WOXO  PTR|BP'4].)SSSH 

{wrap  tha  sagaient 

NOV 

{gat  the  data  sagsiant 

PUSH 

:aav*  ai  for  aiain 

PUSH 

OS 

{aat  daiai  and  aaidi  to  aara 

~ 

CNP 

CSsROW,23 

(if  not  coagilataly  done 

JB 

NEXT  LIME 

(do  another 

MOV 

POP 

OS 

iraatora  ds  for  wain  routine 

NEXT  SQI 

ADD 

8P,I 

{Clean  off  tasiporary  variables 

;g*t  eharaetar 

POP 

BP 

{restore  bp 

CALL 

JS 

— — 

STOSS 

letbarwisa  atora  it 

OR 

AL.AL 

JNX 

NEXT  80 

{dons  whols  atring 

WORD  SPACE  LABEL  NEAR 

SQUOEBt 

CALL 

WORD  OUT 

{output  two  nybblvo  froai  cx 

POP 

SI 

{raatora  i^ertant  ragiatar 

SPACE  OUT  LABEL  NEAR 

(than 

RET 

{that's  all 

NOV 

hi..*  ■ 

(output  a apaca 

JKP 

SHORT  CHAR  OUT 

WORD  OUT  LABEL 

NEAR 

MOV 

AL.CH 

(get  high  nybble 

CALL 

BYTE  OUT 

NOV 

al,c£ 

{gat  low  nybble 

CALL 

CLEAR  LAST  LIME 

{clsar  lina  for  input 

ast.i- 

HEX  TO  ASCII  HEX 

STOSB 

{print  highest  order  nybbla 

NOV 

(proaipt 

MOV 

AL.AM 

NOV 

OX.IISPi 

{row  col 

STOSB 

{print  it 

NOV 

SI.OrrSET  START  DISPLAY 

IB  {daatinatlen 

INC 

DI 

{Skip  attribute 

NOV 

CX.S 

{Oixa 

Ithat'B  all 

NOV 

01, OFFSET  ADDR  SIEVE 

;aiava 

NOV 

SX.'B* 

(raplaea  char 

END  HINUS  START  PROC  HEAR 

;dx-rew  eel,ex>ai<a,bx«rapiaca,ii>pros9t ,di«siavp 

LSS 

BX, DWORD  PTR  START  OFFSET  {aat  and  Beowant 

CALL 

INPUT 

CALL 

NORMALISE 

{Change  asibx  so  IBh  <■  bx  ><4 

MOV 

SI, OFFSET  START  DISPLAY 

IB  {Bscil  address 

NOV 

Dl, OFFSET  START  6ECHEHT 

{dastinstien 

CALL 

CONVERT  AODR 

{)2  bit  ascii  address  to  ptr 

LSS 

BX, DWORD  FTR  END  OFFSET 

NORMALISE 

(Change  asibx  so  ISh  <■>  bx  >>S 

NOV 

DX,ES 

igat  and  sagsient 

SUB 

DX.AX 

{calculate  sagsiantB  tu  sesreh 

NOV 

8E{UtCH  SEGMENTS, DX 

NOV 

SEARCH  BYTES, BX 

;conv*rt  ascii 

to  binary  saosant  and  offsat 

“ 

' 
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THE 

C O R P O RATE 


SOURCE 

BOFFIN 

LIMITED 


COIVIPUTERS  / 

HARDWARE  / 

SOFTWARE  7 

PRINTERS  / 


2500  WEST  COUNTY  ROAD  42  • #5  • BURNSVILLE,  MN  55337  • (61 2)  894-0595 


A Small  Case  For  BIG  Performance! ! ! 




TOSHIBA  / 


ZENITH  / 




NEC  y 


/: 


supersPORT 


E>ual  Floppy 

CALL 

20  MB  HD 

CALL 

supersPORT 

286/20 


CALL 


Multispeed 


EL-2 

$1495 

HD 

$2295 


1 Accessories 

y 

TOSHIBA 

Carry  Casa/1000 

$49 

Carry  Casa/3200 

79 

Carry  Csa/51 00 

79 

Modem  T1000/1200/3100/51W 

329 

Modem  T10001200BPS 

329 

Modem  T1200Spec 

329 

Ac  Adapter 

59 

Autonrobiie  Pwr,  Adpt.  lor 

T1000AT1100 

59 

1 7 Key  Keypad  Tl  000/1 200 

99 

15  Key  Keypad  T3100 

99 

Exp.  (3hasi8 

859 

Exp.  Chasis  IF  1100/1200/3100 

195 

Ext.  5.25  FDD 

399 

768KBEMSMerTVT1000 

299 

2MB  Mem  ExVT31 00/20 

899 

3MB  Mem  Ext/T3200 

1399 

1MB  Men  Ext/T1 1/12/31/2 

599 

ExtBatTl200 

75 

2MB  Mem  Ext/T5100 

1199 

ZENITH 

Carry  Case 

59 

Int  Modem  1200  BPS 

329 

Ext  5.25  FDD 

399 

Cig  Light  Adapter 

19 

NEC 

Carry  Case 

79 

Int  Modem  1200  BPS 

299 

Int  Modem  2400  BPS 

399 

Battery  Pac(Nicad) 

79 

Aulorriobile  Adapter 

19 

— 

Welcome  Holmes  . . . 

External  5.25"  FDD 

$299 

Specify  TOSHIBA  or  ZENITH 


INTERNAL  MODEMS 

TOSHIBA  T1100+/120(V3100 
1200  BAUD  $199  2400  BAUD  $269 

ZENITH 

1200  BAUD  $199  2400  BAUD  $269 


WonUnder 

Single  card  expansion  slot  for  $299 
the  T1 100+,  T1200,  T3100/20  & T5100 


Diconix  150P  Portable  Printer  $319 
Laplink  Plus  $79 

When  Purchased  with  art^  Laptop 


Let  Our 


DAILY  ROUTINE 


organize  yours! 


Wbettm  you  art  invoivad  in  seiing  a product  or 
a aarvioe,  DAILY  ROLfTINE  can  hat)  organiza 
your  tkna  and  rasourcas.  By  oompiating  only 
thraa  simpla  input  scraans,  DAILY  ROUTINE 
can  craata. 

• ADaHyAganda  •Cal&'nmaRaporta 

• Nama  & Addmss  Filas  • Expansa  Reports 

• Corrpany  History  Filas  • Milaaga  Raporis 

• MaMng  LaPalsA  Env.  •Compalilor  Reports 

• Quotation  Reports 


DAILY  ROUTINPS  Quick  Memo  faabra  allows 
you  to  write  quick,  neat  and  professional  memos 
that  can  be  merged  with  the  Nama  A Address 
Fla. 

DAILY  ROUTINE  Is  menu-drivan  and  so  aasy  to 
usa  that  you  can  put  tha  manual  asida  attar  thirty 
mlnutaa. 

DAILY  ROUTINE  is  so  friendly  your  only  fear 
may  Pa  that  your  oonpatilor  also  has  a copy. 


DAILY  ROUTINE 

D Confright  i M7  First  PhtM 
Main  Menu 

(1)  TODAYS  SALES  CALLS 

(2) T00AYSAGB40A 

(3)  EXPatSE  a MILEAGE  REPORTS 

(4)  NAME  a ADDRESS  FILE 

(5)  COMPANY  HSTORY 
(a)  QUOTATION  REPORTS 
(7)  CALL  a TME  REPORTS 
(SIOUCKMEMO 

(•)  COLOR  CONFIOunATKIN  5ETTMGS 
<o)  ourr  a return  to  dos 

TUESDAY  09/22^7  (F3)  CALENDAR  01 3023  PM 


Special $149 


• Competitive  Price 
• Corporate  Volume  Discounts 

• Net  Terms  to  Qualified  Prices  Stijjecl 

Corporate  Accounts  wlfhSL 


To  Order  Call: 


FAX  Number:  612/894-6175 


(800)  255-4012 

IN  MN:  (612)  894-0595 

CIRCLE  125  ON  READER  SERVICE  CARD 


PRODUCTIVITY 


■ UTILITIES 


MOV 


UT 

END  NXin;S_SrMT  BMPP 


addcais 

jthat'a  all 


{make  38  bit 

pointer  in  es)bx  from  segment)Offaet  in  essbx 

NWWALItt  PROC 

NEM 

PUSH 

AX 

{Save  these  registers 

PUSH 

CX 

{for  main  routitie 

PU8H 

DX 

j 

MOV 

AX.BX 

;get  tbs  offset 

MOV 

CL.  4 

{make  into 

SNR 

AX.CL 

;nu^er  of  persgrapht 

NOV 

DX.ES 

{get  segment 

ADO 

DX.AX 

;add  in  number  of  paragraphs 

NOV 

ES,DX 

{back  into  sagment 

8RL 

AX.CL 

;eale  offset  into  segxient 

SUB 

HX.AX 

{peras  • paras  mod  14 

POP 

DX 

{rststora  rag i stars 

POP 

CX 

{for  main  routine 

POP 

AX 

RET 

{that's  all 

NORNALIXE  END? 

X . str 

ing.  Site 

wl.  >,r  « 

1. 1.,,  .1 

'■ 

SEARCH  MEM 

PROC  NEAR 

MOV 

ox.cx 

{ssvs  string  site 

CALL 

END  MINUS  STMT 

{calculate  search  length 

LOOK  AOAIHi 

CMP 

SEARCH  8BGHEHTS, 

.888H 

{more  than  or  agual  64k7 

MOV 

AX.SiMCH  SEGMENTS 

{Otherwise,  get  what's  left 

MOV 

CL.  4 

SKL 

AX, CL 

{sags'lS  . bytss  to  sssreh 

ADD 

AX.SEMCR  BYTES 

{Sdd  in  the  last  fsw  bytss 

JHP 

SHORT  LOOR 

{and  go  look 

MORE  TRAN  ENOUGH t 

MOV 

AX,-1 

{64k  sssreh 

LOOK: 

SUB 

M.SX 

{subtract -initial  effaat 

JC 

SEMCH  ROT  rOUNt 

{Offset  < search  sitei 

SUB 

AX,DI 

{Subtract  off  string  site 

JBB 

SEMCH  NOT  rOUNt 

{less  than  search  aixe? 

CMP 

AX,DI 

{amount  left  to  search 

JB 

SEMCH  NOT  rOUNI 

{less  than  search  aisa? 

NOV 

DX.AX 

idx  gate  sssreh  sixs 

ItOV 

CL,  4 

8HR 

OX,  CL 

{numbsr  of  segmsntt  to  sssreh 

SUB 

SEMCH  SEGMENTS, 

>X 

(decrease  the  amount  to  aesich 

{Bi  . string  di  • string  sits 

CALL 

SEMCH 

{SB!bx.ptr,ax.bytat  to  sssreh 

Jt 

SEMCH  POUND 

{if  taro  flag,  string  is  found 

ADO 

AX,1 

{next  character  after  fail 

NOV 

BX,AX 

{into  etibx 

JNC 

NOHR 

{if  offset  rolls  over 

MOV 

AX.ES 

{add  64k 

ADD 

AX.1888H 

{to  the 

MOV 

SS.AX 

{Offset 

NOHR: 

CALL 

NORKIiLltS 

{set  to  start  at  the  top  of 

JMP 

LOOK  AGAIN 

{a  new  segment 

SEARCH  NOT  POUND) 

XOR 

AX, AX 

{Start  over 

MOV 

BS.AX 

CNP 

AL,1 

{Clear  tero  flag 

SEARCH  POUND 

NOV 

START  SEGMENT, E4 

ItOV 

STMT  OPPSET.AX 

{addrass  of  found  string 

RET 

{that’s  all 

8EARCn_HEM  ENDP 

isi  • String  di 

■ String  site  eeibx  ■ pointer 

to  buffsr  to  sssreh 

lax  • number 

of 

bytes 

in  buffer  to  search,  ta 

e flag  sot  if  found 

SEARCH  PROC 

HEM 

{si  polnta  at  string 

PUSH 

BX 

PUSH 

01 

PUSH 

81 

XCNC 

BX.DI 

: String  sits,  ptr  to  data  area 

MOV 

CX.AX 

:l  chars  in  ssgmsnt  to  search 

BYTE  JkDOt 

LOOSB 

for  first  part  of  search 

REPH8 

SCABS 

{is  first  char  in  string  in  buffer 

JNI 

NOT  FOUND 

1 if  itot,  no  match 

PUSH 

DI 

{save 

against  empsb 

PUSH 

SI 

PUSH 

CX 

LEA 

CX, [BX-1 1 

{ 1 chars  in  string  - 1 

JCXE 

ONE  CHM 

lif  one  char  search,  we  have  found  it 

REP 

CKP8B 

{Otherwise  eceipare  rest  of  string 

<HIE  .CHAR) 

POP 

CX 

re  for  next  empsb 

POP 

SX 

POP 

ox 

JNZ 

NEXT  SRCB 

:if  X 

■ • than  string  not  found 

NOT  POUND) 

LEA 

{ptr 

e last  first  eharaclor  found 

POP 

SI 

POP 

Dl 

POP 

BX 

RET 

(that 

s all 

SEARCH  ENDP 

{dx*rew!eel. 

ex. 

max  len,bicwrsplsee  character, s 

IMPtn*  PROC  MEM 

PU«H  BP  seraata  ataek  frana 

MOV  BP.SP 

SUB  8P,« 

CALL  CURSOR  OH 

MOV  |BP-3)Tcx  :aava  aisa  of  daatination 

MOV  |BP>4],8X 


ltEXT_018PLAyi 


MOV 

BOR 

PUSH 

PUSH 

MOV 


lieKT_Mt ! 


B07_C0L0Ht 


CALL 

CALL 

CMP 

Jt 


CMP 

Jt 

CNP 

CUP 


JHI 

BACK  SPACES 

JCXt 

DEC 

PEC 

DEC 

CMP 

Jt 

MOV 

JKP 

HOT  BACK  SPACES 

CMP 

Jt 

MEET  IirPUTs 

" CALL 

JHX 
NOV 
XMC 
INC 

JKP 

EMO  OP  IHPUTs 

CMP 

Jt 


NO  lEROs 

CALL 

ADD 

POP 

RET 

INPUT  CMDP 


OETKET  PROC  NBM 

XOR 

IHT 

RET 

CETKET  ENDP 


BX 

SX 

AL, IBP-5) 

BL. |BP-«] 

BH.EH 

SI.I8P-4] 

DX8PLAT  8TR1M6 
81  " 

BX 

DS 

ES 

BITE  PTR|SX],'S* 

HOT_COLOH 

CX 

DL 

St 

SET70S 

OETXEX 

AH,1 

BHD  OP  XNPUTstban  It'S 
AH.rCH" 

END  OP  INPUT 
ah,E  aSr 
back'space 
ab.sVh 

NOT  BACK  SPACE 


;cloar  count  of  chars  antarad 
;aava  raplaea  char 

ItOH 
:into  ax 
]COl 

jabow  strltss  at  si 

;rasteca  raplaea  char 
;sat  up  string  addressing 


sakip  colon  in  dastirsation 
; next  count 
> point  to  next  char 

jsat  cursor  position 
}^t  naxt  kay 
sif  scan  - 1 

{If  scan  a loh 

{than  it's  carriaga  return 

tit  it's  laft  arrow 

:if  it's  backspace  key 
{than  back  up 


HBXT_KET 

CX 

OL 

81 

BYTE  PTR|BI|,“S* 
BACK  SPACE 
8rTt~PTR(SX),BL 
NEXT^OXSPLAY 

CX, IBP-21 
HlXT_KEy 

VERirr 
NEXT  RET 
(sijTal 

SX 

OL 

HEXT_D18PLAT 

BL.'S* 

HO  SERO 
BrfE  PTR(SX),t 

CURSOR  OPT 
8P,C 

BP 


{if  count  • can't  back  up 
{dacremnt  count 
{daeraaant  column 
{daeraaant  pointer  to  chart 
{if  pointer  is  to  colon, 
{than  back  up  again 
{put  replace  character  in 
{Show  line  again 

{is  count  • max  count 
{if  so,  can't  put  in  buffer 

:ax  * char  dl  • sieve 

{if  illegal  char  get  new  key 

{Otberwixe  put  in  buffer 

{next  count 

{pointer  to  naxt  char 

{naxt  column 

{Show  line  again 

{if  replace  char  is  '‘S' 

(dent  put  terminator  in 
{tarminata  string 


{dean  off  stack 
{that's  all 


{gatkey  function  nusssber 
{go  got  a kay 
{return  it 


displays  string  at  dssai 


DISPLAY  STRINO  PROC  HEAR 

' PUSH  SI 

PUSH  Dl 

CALL  CALC  SCRN  ADDR 

MOV  AH,I“ 

car.i.  MAIT  VERT 

NEXT  CHARS 


LOOSB 

OR  AL.AL 

JE  XAST  CHAR 

8T03H 

JKP  NEXT  CHAR 


LAST  CHAR: 


DISPLAY  STRING  ENDP 


Dl 

SX 


{save  si  for  main  routines 

{get  asidi  for  row  cel 
:got  norxial  attribute 


{gat  char  from  string 

{if  taro,  string  has  bean  printed 
{put  char  and  attribute  on  screen 
{Until  string  has  been  printed 


{raatora  si  for  main  routines 
{that's  all 


{ax  ■ rw  bx*  col,  returns  ossdi  pointing  to  tbs  screen  addiass 


CALC  SCRM  ADDR  PROC  I 
POSH 
PUSH 
PUSH 
l*OV 

CMP 

JHt 

l*OV 

COLOR! 

ItOV 

POP 

MOV 

ADD 

ADD 

KDL 

ADO 

ADD 

MOV 

POP 

POP 

RET 

CALC  SCRH  ADDR  ENDP 


CX 

DX 

AX 

ES.CSiSIOS  SEC 
AX,IB8B8H  ~ 
EStBYTE  PTRI49B).7 
COLOR 
AB,S8SH 

E8,AX 

CX 

AX, 168 
AX,C8lDirr 
AX.CSlDXPP 
CX 

AX,BX 

AX.BX 

DI,AX 

DX 

CX 


{sail  destroys  <tx 
(savs  ax  for  latsr 

{serean  sag  • bSSSh 

{if  48l49  mm  T 
{than 

(scrasn  sag  • bitth 

{168  bytes  to  s row  of  text 
{I  characters  > 88 
{t  of  attribute  bytes  > 88 
{row  • 168  * diff*3 
{««ol 

{row*l68  * eol*3 

{SBidi  points  to  right  sddrsss 

{rsstore  dx 

{that's  all 


( RAMVIEW  ASM  continues  f 
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COMPLETE  12  MHz 
ZERO-WAIT  286  SYSTEM 

WITH  32MB  HARD  DRIVE! 


Can  you  believe  it?  Ks 

32  MB  hard  drive.  12  MHz  ZERO  Wait  State.  Fully  AT 
compatible.  Our  cxnnplete  ’286  system  ready  to  plug  in  and 
fly  right  out  of  the  bcod  At  the  amazing  price  of  only  $1,295! 

How  is  it  possible?  By  buying  direct  from  the  manufac- 
turer that's  how.  ZEOS  International  offers  you  the  finest, 
best-backed  fully  AT  compatible  systems  available ...  at 
factory  direct  prices. 

We  think  you’ll  agree,  this  is  the  very  best  value  you’ll 
find  anywhere. 


And  every  ZEOS*  system  is  fully  assembled,  burned-in 
and  tested  in  our  own  laboratories.  We  would  like  to  build 
one  for  you.  Give  us  a call  today! 

OTHER  ZEOS  OPTIONS: 

■ Basic  System  Only:  Everything  except  HDD/HDC. 

$996 

■ Complete  64  MB  hard  drive  system!  Only  $1,696 

■ BXJA  Upgrade.  14"  EXIA  color  monitor  with  ZEXDS  EXJA 
card.  Fully  tested.  Add  $495 

■ Many  other  drives  and  options  available.  Call  Ibll  Free 
for  details,  800-423-6891. 


80286  CPU  Zero-Wait  State 
Motherboard  with  8 I/O  slots 
and  socket  for  80287  Math 
Co-processor. 


Full  101  key 


Keyboard, 
Mechanical 
Tactile  with  . 
Pleasant  ' 
"Click^^elr- 


■ ^12  MHz  Dual  Speed, 
Keyboard  Selectable, 
Zero  Wait-State. 
Phoenix  BIOS! 

Deluxe  AT-style 
Case,  Security 
Keylock,  Reset 
Button,  LEDs. 


Nmi  ZEOS'  '386  lower  System 

Available  now!  Zeos®  386  Tower  Sys- 
tem! Complete  with  64  MB  HDD; 
Adaptec  2372  HDC,  1:1  interleave, 
800  KB/sec  transfer  rate;  1 MB 
RAM,  &ro-Wait,  cache  memory,  1.2 
FDD,  High  Resolution  tilt  swivel 
monitor,  101  key  keyboard,  and 
more.  Complete  20  MHz  System 
$3,495!  16  MHz  $2,996! 


I Heavy  Duty  200W  Power 
Supply. 

I Real  Time  Clock/Calendar  with 
Battery  Backup. 

1 512K,  80ns  Memory  expandable 
to  1MB  on  the  Motherboard. 

I Hard  and  Floppy  Drive 
Controller;  1:1,  800  KB/sec! 

■ Serial  and  Parallel/ 
Printer  Ports. 

1.2  MB  High 
Capacity  Floppy 


1 32MB  hard 
drive. 

I High  Resolu- 
tion Mono- 
chrome Graphic 
Card. 

I FCC  apprtaied. 


ZEOS'  Customer  Assurance  Program 

Compare  not  only  our  features  but 
the  ZEOS*  Customer  Assurance  Pro- 
gram as  well:  1.  Full  refund  within 
30  days  of  shipment  if  you  are  not 
absolutely  satisfied.  2.  One  full  year 
limited  warranty  on  parts  and  la- 
bor. 3.  Federal  Bq)ress  replacement 
of  any  failed  parts  for  your  first 
year  of  ownership. 


T.  T'.'.-’ 


AT  is  8 re{(ist«rfd  trademark 
of  IBM  Corporation. 

Due  to  currency  fluctua- 
tions and  other  factors 
beyond  our  control,  prices 
are  subject  to  chanjee 
without  notice 


In  Minnesota  Call:  612-633-4591 
FAX  Orders  Dial:  612-633-2310 


ORDER  NOW  TOU  FREE 
800423-5891 


INTERNATIONAL.  LTD 


530  5ch  Avenue  NW.  Suite  1000 
St.  Paul.  MN  55112 


CIRCLE  723  ON  READER  SERVICE  CARD 


PRODUCTIVITY 


■ UTILITIES 


tukc  you  back  lo  memory  location 
(XKX):(X)0(). 

To  try  the  search,  first  use  Goto  to  set 
the  current  location  to  (XXK):(XXX).  Then 
select  the  A command  and  enter  the  string 
PC  Magazine . You  will  get  at  least  two 
matches.  The  first  match  will  be  the  copy- 


right notice  inside  the  memory-resident 
portion  of  the  RAMVIEW  program. 

To  find  more  matches,  press  N (Next). 
The  next  match  should  be  the  input  buffer 
of  the  RAMVIEW  program.  This  repre- 
sents the  string  that  RAMVIEW  is  using  to 
find  other  matches.  Other  interesting 


things  you  may  want  to  search  for  are 
copyright  notices.  Use  the  strings  (C),  (c), 
IBM,  COMPAQ,  Microsoft,  and  so  on. 

SEARCHING  FOR  HEX  CODES  Oc- 
casionally, you'll  need  to  find  a sequence 
of  hex  bytes.  The  RAMVIEW  command 
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Q&A 


PFS; 


Editor’s 

Choice, 

1988 


Reapemml  lra,ner. 
It  has  all  the  mv/PC  Magazine,  2/8^ 


BNIFQ 
WORL.P 

The  Best” Executive 
Word  Processor,  198/ 


■Belmen  Q&A  Write ‘,«d  PFS:  Pnfe^ieml 
Write,  m prefer 


EASr-TO-tOi  WORD 
PROCESSOR  CmCKUSl 


On  February  29, 1988 PC  Magazine  published  the 
most  comprehensive  word  processing  comparisons  ever 
undertaken.  Q&A  Write  was  rated  higher  than  PFS: 
Professional  Write. . . it  earned  mEdito/s  Choice.  On 
October  12, 1987,  InfoWorld  magazine  evaluated  seven 
“Executive  Word  Processors”  including  PFS:  Profes- 
sional Write.  Q&A  TOite  was  again  “The  Best.  ” 

In  review  after  review,  comparison  after  comparison, 
Q&A  Write  continues  to  amaze  the  critics  with  its  unique 
combination  of  power,  flexibility,  and  ease  of  use.  And 
now  with  a simple  phone  call,  you  can  check  it  out  for 
yourself. 

Call  us  today,  toll-free  and  we’ll  send  you  an  unbiased, 
“Expert  Testimony”  package  including  highlights  of  the 


PC  Magazine  BtndInfoWorid articles,  reviewers'  quotes, 
and  actual  user  testimony.  And  as  a bonus  to  the  first 
10, 000  callers,  well  send  something  even  better: 
a complete,  working  trial  version 
(regularly  $9. 95)  absolutely 
free.  Professional  Write  or  Q&A 
Viritei  With  expert  testimony,  an 
easy-to-use  checklist,  and  the  real 
McCoy  to  try  on  your  own  com- 
puter, the  “write”  decision  is  #1. 

Q&A  Write. 

CaU  (800)  888-0886  Ext.  439P 
to  decide  for  yourself. 

The  #1  Executive  Word  Processor 


SYN/.ANTEC 


WnU  suggt%U4rtla\laSl99inclmdtne3^/T  mdSOf  diskettes.  QAA  Wnttovmrtmajti^;n^totJdiA.  Ou  0IFdt  Manager  and  0!  WordPrattssorforonfy$l50  trpbonattknauntsandtKA 
ai^criltxFortnhlilfataiiabU.  QAA  ondQAA  WnUarrlrademarkiefSymmilte.  Corp.  OlheTprodudsartlradrmarliseltimrrfspethMkolden.  dSUdSymanlrrCotp  IU20I  TorTrAvr. 

CuperUno.  CA950I4.  t40gl2S3-9600 


CIRCLE  250  ON  READER  SERVICE  CARD 


PRODUCTIVITY 


UTILITIES 


H (for  Hex  search)  performs  the  same  ser- 
vice for  all  of  memory  as  the  DEBUG  S 
eommand  does  for  a specified  range. 
When  the  prompt  "Hex  search  string”  ap- 
pears on  the  bottom  line,  type  the  hex  val- 
ues you  want  to  kx:ate  and  hit  Enter.  Each 
byte  must  be  represented  as  two  digits  and, 
optionally,  may  be  separated  by  spaces 
into  groups  of  two.  For  example,  (iA4D 
will  be  interpreted  by  the  program  as  the 
two  values  6A  4D , and  not  as  6 A 4 D . 

If  you  separate  your  entries  with 


spaces,  you  can  enter  up  to  seven  pairs; 
without  the  spaces,  the  limit  is  ten  pairs.  If 
you  do  not  enter  the  hex  values  in  a valid 
format,  RAMVIEW  ignores  your  input. 
After  you  enter  the  hex  values,  RAM- 
VIEW searches  for  a match,  starting  at  the 
current  memory  location.  As  with  the  AS- 
CII search,  if  a match  is  found,  that  loca- 
tion is  displayed.  Otherwise,  you  end  at 
0000:0000.  Use  Goto  to  set  RAMVIEW  to 
the  Uxration  where  you  want  to  start  before 
using  either  search  command. 


The  Up  Arrow,  Down  Arrow,  PgUp, 
PgDn,  Home,  and  End  keys  are  used  to 
move  through  memory.  The  Up  and  Down 
Arrow  keys  move  through  memory  a line 
( 1 6 bytes)  at  a time . PgUp  and  PgDn  move 
a screen  page  at  a time  (378  bytes).  And 
Home  and  End  display  the  start  and  end  of 
the  PC’s  I MB  memory  .space. 

If  no  other  TSRs  using  the  same  vectors 
have  been  loaded  after  RAMVIEW,  you 
can  uninstall  it  by  typing  RAMVIEW  again 
at  the  DOS  prompt. 


REH  - BASIC  PAOCHAH  TO  CREArC  RAHV1EW.COM 
lit  CLSsPRINT  'Craating  RAMVIBW.COH  *s  open  -RAMVIEW.COH  * as  «1  LEN  > 
121  FIELD  *1,  1 AS  A$i  CKECKSUNI'B 
111  FOR  I - 1 TO  1S9 

14*  LXHSSUMt-t>  LOCATE  2,3>  FRtWT  ‘Countdown:  - ISI  . I > 

FO«  J ■ 1 TO  ISt  READ  8TTE$t  CIIECKSim*«CHECXSUMi *VAL ( *iK*4SYTES ; 
LlRBSUN4>LIirB6UMl*VAL{*4H'4ByTE$) 

IF  (RTTE  < 25t)  TREK  LSIT  AS>CKR$ |VAL| ‘4H* KBYTES )) 1 PUT  41 


DATA  7S,  91,  3C,  41, 
999  DATA  El,  D7,  I,  EB, 
111!  DATA  11,  FC,  41,  7S 
till  DATA  «,  41,  2.  I 
1121  DATA  79,  E,  C7,  C 
1131  DATA  11,  PC,  SI,  75 
1141  DATA  91,  FE,  EB,  A 
1151  DATA  I,  PI,  e3,  B 
1141  DATA  21,  42,  2,  I 
1171  DATA  2,  I,  II,  C3 
111!  DATA  FO,  2,  El,  S7 
1191  DATA  II,  I,  BF,  SB 
1111  DATA  B3,  2,  El,  37 
111!  DATA  34,  B3,  2,  IB 


RAMVIEW.BAS:  A BASIC  program  that  will  automatically  create  RAMVIEW  .COM . 
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ou  know  what  you’re  looking  for 
in  an  accounting  system.  Power. 
Flexibility.  Ease  of  use  Now 
Peachtree  Complete  11:  The 
Business  Accounting  System 
o^rs  more.  More  features.  More 
functions.  And  an  enhanced  user  interface  that 
not  only  looks  great,  but  makes  accounting  easier 
and  more  efficient  than  ewr  before.  All  at  a 
price  that’s  substantially  less  than  you’d  expect. 
The  first  Peachtree  Business  Accounting  Sy^m 
sold  for  14,800.  Now  at  just  tl99,  Peachtree 


Complete  II  is  a value  you  can't  afford  to  ignore. 


More  Power,  More  Flexibility.  We  cut  the 
price,  but  we  certainly  didn’t  cut  comers.  Today, 
Peachtree  Complete  II:  The  Business  Accounting 
System  is  the  most  comprehensive  accounting 
system  you  can  buy  at  virtually  any  price.  We’ve 
made  enhancements  to  each  of  the  eight  mod- 
ules that  make  up  Peachtree  Complete  II.  Ybu 
can  use  them  individually,  or  int^rate  them  for 
maximum  control  and  efficiency.  You  can  even 
distribute  them  among  separate  computers.  Over 
250,000  Peachtree  customers  have  already  put 
these  modules  to  work  in  their  businesses. 


* General  Ledger 

• Payroll 

* Accounts  Receivable 

• Inventory 

• Invoicing 

• Fixed  Assets 

• Accounts  Payable 

• Job  Cost 

More  New  Features.  Peachtree  Complete  II 
has  a brand  new  look  and  an  entire  range  of 
state-of-the-art  features  to  make  your  account- 
ing procedures  easier  and  more  ^ective  than 
you  thought  possible  Peachtree's  Complete  II’s 
latest  features  include: 

10*  Windows  and  Pop-Up  Menus  make  it  easy 
to  see  what  you’re  doing  and  where  you  want 
to  go  next.  When  you  get  ready  to  make  a 
choice,  just  “aim  and  shoot.’’ 

^ Smart  HELP  on-line,  all  the  time.  One 
keystroke  gives  you  a pop-up  rescue  window 
hill  of  context-sensitive  information. 

^ Quick  and  Easy  Error  Handling  gives  error 
messages  in  plain  En^sh  along  with  suggested 
solutions.  No  more  complicated  error  codes. 

0 Enhanced  Report  Capabilities.  Range 
printing  allows  you  to  print  only  what  you 
need,  only  when  you  need  it.  A great  feature 
for  starting  and  stopping  long  reports.  And  now 
Complete  II  can  produce  over  450  reports. 

^ increased  Numeric  Capacities  to 
<999,999,999-99  in  key  areas.  Plus,  an 
unllmlt^  number  of  companies. 

^ Ongoing  Ikx  Updates.  Complete  U 
allows  you  to  update  your  accounting 
tax  files  or  you  can  order  updates 
directly  from  Peachtree 
^ Service  Invoicing,  the  perfect 
addition  to  our  product  invoicing.  Enter 
information  free  form  on  service  invoices 
or  store  predefined  paragr^hs. 


. best  documentation . . . superb  manuals 


. head  and  shoulders  above  the  manuals 


for  other  low-priced  systems. . 


More  Confldence  Peachtree  Complete  II  in- 
cludes comprehensive  documentation  to  get  you 
started  and  help  you  along  the  way:  a separate 
quick-start  Installation  Guide,  Accounting  Primer, 
eight-volume  Reference  Library,  and  extensive 


MORE 


LESS 


PEACHTREE 
COMPLETE  “H: 


COMPARE  FEATURE  FOR  FEATURE 


Syslem-Wldc  Femiurcs 

• Over  ■*S0  reporu 

• I’nUmiud  nunriief  of  cumpinm  vul 
coosoiMaaofu 

• Autoouik  Denu-dnm)  conversion 
of  voor  etlsuoK  F^nchirre  Busiikm 
Accounting  dau  flln 

Increased  nuioerK  capacities  to 

w m ket  ttm 

GeneraJ  Ledger 

• Chan  of  Accounts  includes  '6  sug- 
gested and  26.000  user -defined 
accounts 

• I ID  M user-defined  fiscal  periods 

• Repeating  loumal  eninrs 

• Financial  sutemeni  comparisons  iiu> 
include  current  period  and  y«ar-io- 
daie  wib  budget  tndAir  prior  period 
comparison 

• Reversing  foumil  entries 

Accoanu  lecdvabk/Invokliig 

• open  Item  or  balance  forward 
customers 

• Ip  to  14,400  customers 

• Supports  partial  pavmenis 

• I'ser -defined  terms  codes  and  aging 
pertods 

• AummatK  trinsactioiu  uiih  monthh . 
bi-moiKbl>.  quarterly  semi-annual, 
and  annual  freipicncy  options 

AccounU  Ftiysble 

• I'p  to  14,400  vendors 

• PartsaJ  payments  of  invoKts 

• Cash  requirements  forecasung  bv  due 
date 

• Cser-deflncd  billing  cycle  on 
auiomauc  invoices 


• Checks  printed  with  unlimiicd 
Invoice  listing  on  stub 

• Abiliiy  10  vend  and  repnnt  checks 

iBveniory 

• Supports  average,  last  purchased  and 
standard  costing  methods 

« Up  to  I9,SOO  inventory  items  (SKlt) 

• Automatic  price  change  on  mulupir 
items  by  percent  or  amount 

FUetf  Aaacu 

• Handles  14,000  assets  and  13 
methods  of  depreoaiion 

• Updated  to  handle  current  tu  laws 

Job  Coct 

• Tracks  costs  and  profitabUiiv  no  a 
|ob-bv-iob  basts 

• Compares  esUmaied  costs  «iih  acmal 
costs  for  specific  tasks 

Ply  roll 

• Bulli-tn  current  year  federal,  state. 
cMy  and  county  lai  cables  for  all  SO 
states  with  aulomauc  calculation 
tapabthurs 

• Auionauc  payroll  processing  sup- 
porting hourly,  salaried,  commission 
or  draw-againsi-cofflfnlssiofl  pay 
ivpes 

• New  laa  laws  incorporated  into 


• Processes  up  to  }.U00  rmpkiyees 

• Supports  C^nerta  Plan 

• tier  modifiable  tat  tables  with 
updates  published  regularly  hv 
Peachtree  Scdtyiare 

• Printed  and  mimetic  media  V-2s 
generated  auiomaticalfy 


'nitorials  on  each  application — all  at  no  extra 
charge!  Plus,  we  stand  behind  all  our  products 
with  a toll-free  hotline  for  technical  support  (SI 
per  minute,  S20  minimum)  and  an  est^lished 
network  of  support  centers  across  the  country. 


COSTS 


More  Satisfiutioo  or  ¥oiir  Money  Back. 
We  stand  behind  all  our  products  with  a 
day  OMHiey-badt  gaanintec  when  you  buy 
dir^y  from  Peachtree.  If  you’re  not  satisfied, 
simply  return  the  product  In  saleable  condition 
within  50  days  and  receive  a prompt  refund. 

(A  120  restof^g  fee  applies  to  all  returns.) 


I*  ■ ! 


Complete  Accounting 
Is  Still  Just  «99. 


Less  Money.  Peachtree  Complete  II  gives  you 
more  for  less.  More  power,  more  flexibility, 
more  features,  more  options,  and  more  confi- 
dence for  a low,  low  SI99-  cidl  today  to  begin 
enjoying  the  benefits  of  Peachtree  Complete  U, 
the  accounting  system  you  can  count  on. 


The  wide  range  of  modules,  low  price, 


and  solid  documentation  make  this  a 


top  choice."* 


More  Power  with  PDQ  II  and  Timeslips. 
Extend  the  power  of  Peachtree  Complete  n with 
Peachtree  Data  Query  II.  PDQ  II  lets  you 
^ transfer  your  valuable  Peachtree  accounting 
information  to  Lotus  1-2-3*,  dBASE*  and 
other  databases  and  spreadsheets  for  fur- 
ther  analysis.  Plus,  PDQ  II  allows  )x>u  to 
create  custom  reports  such  as  invoices 
and  statements.  All  for  just  1199- 

car 
Peat 

W Peach 

' fi^^  .net 


And  now  Peachtree  Complete  II  is  com- 
patible with  Timeslip^  III,  a leading 
time  and  expense  tracking  program . With 
Timeslips  III  Accounting  Link  (TAL^),  you 
can  inte^te  your  time  and  billing  with  your 
Peachtree  accounting  for  total  efficiency.  Order 
Peachtree  Complete  11  with  Timeslips  III  now 
for  just  1399  and  receive  TAL  (reg.  179.95)  FREE. 

•InfiMhrU.  Decnnbff  1987. 


Hanlwarc  Spedflcatloni:  lequires  PC/MS-DOS  venkm  2.0  or 
higher  with  384K  of  itsiMe  oefflory  uid  • mininua  10  MB 
hird  disk.  Fw  use  with  the  PC  XT.  PC  AT.  Pmontl 

Syskni/2fH  and  coopaUMes.  3Vk'  media  optionally  available 
N<M  cop>  protected. 


lotus  1-2-3  Is  a rcfistefed  trademark  of  Lotus  Devetopoeot  Corpo- 
ration dRASE  is  a rcgtstereduaileiBark  of  AsMoo-lkK  Corporation. 
Timeslips  and  Ttate-link:  Plus  III  are  trademarks  of  North 
Software  (forp  IBM  Is  a registered  trademark  and  Personal  Syitcm/2 
is  t trademark  of  Intrmalionil  Botiness  Machines. 


**Call  for  International  shipping  rues. 


CIRCLE  358  ON  READER  SERVICE  CARD 

Call  Now  to  Order  or  for  a Dealer  Near  You 


1-800-247-3224 

In  Georgia,  caU  1-404-564-5800 


To  Order  by  Mall,  Add  112.50  Shipping  and 
Handling**  and  Send  to:  (InCcorgia.addappUcablcsilestai) 


Peachtree  Software 


A Member  of  tbe  IntelUgenl  Systems  Family 

4555  Shackleford  Road,  Depl.  PCM,  Noraoss,  GA  30093 


NEC  introduces  the 
monitor  as  big  as  an  engineer’s 
imagination. 


Multisync  XL 

Breakthrough 
Multisync  technolog} 
for  CAD. 


Whether  your  big  ideas  take  the  shape  of  skyscrapers  or  screw 


threads,  you’ll  find  the  new  MuItiSync®  XL  the  perfect  monitor  to 
display  them.  Especially  when  it’s  used  with  the  graphics  board 
that  was  designed  to  make  the  most  of  it:  the  MVA  1024  from 
NEC.  Together,  they  give  you  the  brilliant  resolution  and  CAD 
capabilities  your  ideas  deserve. 

The  XL  gives  you  a reduced-glare  20"  diagonal  CRT  on  a 
tilt-swivel  base,  for  a larger  viewing  area  and  greater  comfort. 
And  it  works  with  a wide  variety  of  systems  from  PC/XT/AT/386 
to  PS/2  to  Mac  II.  The  MuItiSync  XL  automatically  adjusts  its 
scanning  frequency  from  EGA  to  VGA,  and  on  up  to  even  higher 
standards  with  our  MVA  1024  in  AT/386  based  machines. 

So,  to  create  brilliant  CAD  ideas,  get  the  MuItiSync  XL  and  the 
MVA  1024.  Two  big  ideas  in  themselves.  For  literature  or  a dealer 


call  1-800-447-4700.  For  technical  details  call  NEC  Home  Elec- 


tronics (USA)  Inc.  1-800-NEC-SOFT. 


CtC 

Computers  and  Communications 


CIRCLE  115  ON  READER  SERVICE  CARD 


NEC 


PRODUCTIVITY 

■ UTILITIES 


SEGMENTED  MEMORY  Since  you 
can  now  pop  into  memory  at  the  touch  of  a 
key,  you  may  want  to  have  at  least  a gener- 
al idea  of  where  you  are  and  what  you’re 
looking  at.  So,  first,  let  us  briefly  discuss 
the  memory  addressing  scheme  used  by 
the  Intel  processors  in  your  machine. 

The  8086/8088  microprocessor  in  an 
IBM  PC  can  directly  address  1MB 
( I024K)  of  memory.  In  hex  digits,  the  ad- 
dressing range  of  the  processor  is  0 to 
FFFFFh.  The  value  FFFFFh,  however,  re- 
quites 20  bits  in  binary.  Tbat's  4 bits  more 
than  will  fit  in  the  16-bit  registers  of  the 
8088.  (The  80286  and  80386  chips  default 
to  8088  emulation  mode  and  so  have  the 
same  initial  addressing  configuration.) 

To  provide  access  to  the  full  20-bit 
range  of  a 1MB  address  space,  therefore, 
Intel  uses  a two-register  .scheme  to  identify 
each  memory  location.  When  used  as  a 
pair,  these  registers  are  said  to  contain  the 
segment  and  offset  parts  of  the  address.  By 
adding  these  registers  in  an  adjusted  man- 
ner. the  actual  (or  absolute)  address  of  a 
memory  location  is  obtained. 

The  8086/8088  addressing  scheme  ad- 
justs the  registers  before  adding  them  by 
assuming  that  the  segment  register  always 
has  a zero  following  its  value.  Thus,  if  the 
segment  register  contains  l(X)0h  and  the 
offset  register  contains  000 1 h,  the  absolute 
address  is  lOOOOh  + OOOlh  = lOOOlh.  If 
the  segment  register  contains  2345h  and 
the  offset  register  contains  5432h.  the  ab- 
solute address  is  23450h  + 5432h  = 
28882h. 

The  conventional  way  of  expressing 
memory  addresses  in  terms  of  segment  and 
offset  values  is  to  separate  the  two  values 
withacolon.  For  example,  l(X)0:0l00h  in- 
dicates the  memory  location  addressed 
with  a segment  of  l(X)0h  and  an  offset  of 
OlOOh.  This  is  the  absolute  memory  loca- 
tion lOIOOh. 

One  of  the  more  interesting  side  effects 
of  this  principle  is  that  any  one  absolute  ad- 
dress can  be  described  by  different  seg- 
ment:offset  combinations.  For  example, 
the  location  10l(X)h  can  be  addressed  as 
1005:0050h,  I001:0090h,  0FFF:01  lOh, 
and  4,093  other  possible  combinations. 

A RAM  ROAD  MAP  The  PC’s  memory 
organization  is  shown  in  the  table  in  Figure 
2.  While  not  as  detailed  a map  as  you  could 


find  elsewhere,  it  does  provide  enough  in- 
formation to  begin  your  snooping.  When 
your  curiosity  gets  the  better  of  you  and 
you  want  a more  comprehensive  memory 
map,  try  one  of  the  many  popular  PC 
books,  such  as  Peter  Norton’s  Inside  the 
IBM  PC. 

Looking  at  the  map,  you’ll  immediate- 
ly see  that  certain  areas,  such  as  the  inter- 
rupt vectors  table,  are  reserved  for  system 
use.  Other  areas  are  reserved  for  screen 
memory  and  system  ROM.  The  user  mem- 
ory area  is  located  between  the  tX)S  data 
and  screen  memory  areas.  The  BIOS  data 
areas,  DOS  system  files,  and  file  buffers 
are  all  located  in  this  area,  as  are  any  pro- 
grams loaded  by  the  user. 

THE  RAMVIEW  PROGRAM  The  as- 
sembly listing  of  RAMVIEW  is  well  com- 
mented, which  should  make  it  fairly  self- 
explanatory  for  programmers.  Before 


General  Memory  Map 
of  PC/XT/AT 

Segment:Of(set 

FFFFrFFFF 

Usage 

System  ROM  area 

ROM  expansion 

PS/2  BIOS  ROM 

0000:0000 

ROM  expansion 

EMS  window 

ROM  expansion  area 

Hard  disk  adapters 

EGA  ROM 

BOOOiCOOO 

Reserved 

CGA  screen  area 

B000:1000 

B000:0000 

Reserved  (used  by  HGC) 

MDA  screen  area 

EGA  scratch  area 

HWU.WWVU 

User  memory  area 

COMMAND.COM  (transient) 

0000:0700 

User  programs 

TSRs 

COMMAND.COM  (resident) 
Installable  device  dnvers 
DOS  buffers,  control  areas 
IBMDOS.COM 

IBMBIO.COM 

[X)S  data  area 

0000:0400 

0000:0000 

BIOS  data  area 

Interrupt  vector  area 

Figure  2:  Memory  on  a PC  is  allocated  in 
sections  according  to  purpose. 


elaborating  on  several  routines,  we’d  like 
to  make  a couple  of  comments  regarding 
the  way  in  which  the  program  is  written. 

Writing  a useful  program  that  is  small 
enough  to  print  in  PC  Magazine  is  quite  a 
challenge.  A lot  of  effort  is  made  to  keep 
the  code  size  down.  In  writing  commercial 
code,  program  size  isn’t  quite  as  impor- 
tant. For  this  reason,  we  used  a program- 
ming technique  writing  RAMVIEW  that 
we  generally  avoid:  passing  values  to  a 
pixKedure  in  registers  and  not  on  the  stack. 
This  involves  more  overhead  for  the  pro- 
grammer, because  he  has  to  keep  track  of 
which  registers  must  be  preserved  across 
calls.  While  faster  and  more  compact,  us- 
ing registers  can  easily  produce  procedures 
that  conflict  with  other  procedures.  While 
both  the  ROM  BIOS  and  DOS  use  regis- 
ters to  pass  their  arguments.  OS/2  passes 
all  parameters  on  the  stack. 

MEMORY  RESIDENCY  RAMVIEW 
was  a relatively  easy  TSR  to  program.  Be- 
cause it  uses  very  few  system  resources 
and  performs  no  disk  access,  it  doesn’t 
need  much  code  to  avoid  interfering  with 
most  other  programs.  The  keyboard  inter- 
rupt 9 is  used  to  check  for  the  hotkey  and 
implement  the  pop-up  logic.  The  BIOS 
video  interrupt  lOh  is  checked  to  avoid 
popping  up  when  it  is  unsafe  to  do  so. 

An  interrupt  9 is  generated  by  a dedicat- 
ed microprocessor  in  the  keyboard  each 
time  a key  is  pressed  or  released.  Because 
RAMVIEW  is  invoked  by  a keystroke, 
this  is  the  logical  interrupt  to  use  to  pop  up. 
Whenever  interrupt  9 occurs,  the  code 
hooked  in  by  RAMVIEW  looks  for  the  se- 
lected hotkey.  If  the  hotkey  and  the  proper 
shift  keys  are  pressed,  RAMVIEW  per- 
forms the  necessary  housecleaning  tasks  of 
clearing  the  hotkey  from  the  keyboard  mi- 
croprocessor and  disabling  interrupts  to 
ensure  that  it  can’t  be  disturbed  unexpect- 
edly. 

When  RAMVIEW  gets  control,  it 
checks  a flag  byte  (labeled  BUSY)  that  it 
uses  to  signal  either  that  it  is  already  in- 
voked or  that  it  is  unsafe  to  pop  up.  If  the 
BUSY  byte  has  a nonzero  value,  RAM- 
VIEW exits  with  an  IRET.  This  has  the 
same  effect  as  if  the  hotkey  was  never 
pressed. 

If  the  BUSY  byte  is  zero,  RAMVIEW 
sets  that  byte  to  nonzero  to  indicate  that  it’s 
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RAMVIEW  BY  MODEM 

The  programs  published  in  PC 
Magazine  are  available  by  mo- 
dem from  PC  MagNei.  an  on-line  ser- 
vice through  which  readers  can  discuss 
the  columns  with  the  editors. 

To  join  PC  MagNet.  set  your  com- 
munications software  for  either  300  or 
1 .200  bits  per  second,  7 data  bits,  even 
parity.  1 stop  bit. and  fullduplex.  You 
can  use  any  of  more  than  300  local  ac- 
cess phone  numbers,  including:  Bos- 
ton. (617)  542-1796;  New  York.  (2 1 2) 
422-8820;  Chicago.  (312)  693-0330; 
or  San  Francisco,  (4 1 5)  956-4 1 9 i , To 
find  the  number  nearest  your  dialing 
exchange  or  for  2.400-bps  service, 
connect  with  PC  MagNet  and  type  GO 
PHONES.  For  Customer  Service,  call 
(800)  848-8990;  in  Ohio  and  outside 
the  United  States,  call  (614)457-8650. 

When  you  connect  with  PC  Mag- 
Net, press  Ctrl-C.  At  the  USER  ID 
prompt,  enter  177000.5000.  Enter 
PC*MAGNET  at  the  PASSWORD 
prompt  and  enter  ZI0D88I4  at  the 
ENTER  AGREEMENT  NUMBER 
prompt. 

PC  MagNet  costs  $12.50  an  hour 
for  1 ,200/2.400-bps  service  and  S6  for 
300  bps,  via  MasterCard,  VISA,  or 
American  Express.  There  is  no  addi- 
tional charge  fcH'  downloading  source 
code  or  compiled  programs  from  PC 
MagNet.  These  programs  can  be  cop- 
ied but  arc  copyrighted  and  are  made 
available  only  for  noncommercial  use. 
You  may  make  copies  for  others  as 
long  as  no  charge  is  involved,  but 
making  copies  for  any  commercial 
purpose  is  strictly  prohibited. 

RAMVIEW.COM  Is  already  com- 
piled and  ready  to  run.  RAMVIEW 
.BAS  will  automatically  create  RAM- 
VIEW.COM  when  run  once  in  BA- 
SIC. RAMVIEW.  ASM  allows  you  to 
modify  the  program  but  requires  you 
to  use  a macro  assembler  (IBM  or  Mi- 
crosoft. Version  2 or  later)  and  the  fol- 
lowing commands; 

HASH  RAMVIEW; 

LINK  RAMVIEW; 

EXE2BIN  RAMVIEW  RAMVIEW.COM 


Photocopy  this  page.  Trim  atui  hole- 
punch  the  copy  and  add  it  to  your  DOS 
manual. 


RAMVIEW 

Command 


Frank  Dever  and  David  Thomas 1988  No.  14  (Utilities) 

Purpose:  Provides  pop-up  display  and  string  searches  of  RAM 

contents,  in  ASCII  and  hex,  from  within  an  application. 


Format: 

Remarks: 


[d:  ] (path]RAMVIEW 

RAMVIEW  is  a memory-resident  utility  that  may  be 
installed  either  at  the  DKDS  prompt  or  as  a command  in  an 
AUTOEXEC.BAT  file.  Its  default  hotkey  is  Alt-R,  and  it 
will  pop  up  in  any  text  mode  that  is  at  least  80  columns 
wide.  To  exit  RAMVIEW  and  return  to  your  application, 
press  the  Esc  key.  Executing  RAMVIEW  a second  time 
uninstalls  the  utility  if  no  other  terminate-and-stay- 
resident  (TSR)  programs  have  been  loaded  after  it. 

RAM  addresses  are  displayed  both  in  absolute  and  in 
conventional  segmenl:offset  form.  The  G (Goto)  key  is 
used  to  display  the  contents  of  memory  at  a specific 
address. 


Pressing  A or  H allows  entry  of  an  ASCII  or  hexadecimal 
search  string  of  up  to  20  characters.  When  using  Hex 
entries,  each  byte  must  be  represented  by  two  characters. 
The  bytes  may  be  separated  by  a space.  Pressing  Enter 
starts  the  search  beginning  at  the  current  memory  location. 
To  scan  for  the  next  match,  press  N (Next).  When  no  more 
matches  are  found,  the  address  is  reset  to  0000:0000. 

The  Up  and  Down  Arrow  keys  are  used  to  shift  the 
memory  display  by  one  line  (16  bytes).  PgUp  and  PgDn 
move  the  display  by  a screen  page  (368  bytes).  The  Home 
and  End  keys  set  the  memory  display  to  the  beginning  and 
end  of  the  1MB  address  space. 

Instructions  for  changing  the  default  Alt-R  hotkey  are 
contained  in  the  article,  as  is  a table  showing  the  main 
memory  areas  of  the  PC/XT/AT. 


PC  MAGAZINE  ■ AUGUSTI988 
385 


Improving  on 
WordPerfect  5.0, 
the  newest  release 
of  the  world’s  No.  1 
selling  word  proces- 
sor, is  a tall  order. 

But  that’s  exactly 
what  happens  Network  Card  Plus,  butes  as  you  type. 
when  you  run  Because  if  you  With  WordPerfect 


EDITING  WITH  WORDPERFECT  5.B  AND  HERCULES  RflfIFONT 

Saaii  fonts.  Urge  fonts,  still  larQBr  fonts  and  aanu  -Qtheg_attEil>ales 
can  be  generated  with  WordPerfect  5.8. 

If  you  run  WordPerfect  5.0  with  Hercules  RanFont  (auailable  only  on 
the  Hercules  Graphics  Card  Plus,  Network  Card  Plus  and  InColor  Card), 
yo«  see  wkst  yoe're  goieg  to  get  as  yoe  tare.  It  isn't  necessary  to  none  to 
the  doowent  preview  capability  to  verify  wbat  yowr  docueat  will  look  like. 

SriALL  Caps.  Subscript.  Hornal.  SuPtrscriPt.  font.  Bold  swall  font. 

Large  font.  Uery  large  font.  Extra  large  font.  luucs.  Underline. 

■old.  I'titESne  font.  DQuble_underline.  u vA  A nCCU  t.  All  displayed  together. 


Hercules  RamFbnt  lets  you  see  haw  your  WordPerfect  5.0  document  uM  look,  even  whik  editing. 


WordPerfect  5.0 
with  Hercules 
RamFont-available 
exclusively  on  the 
Hercules  Graphics 
Card  Plus,  Hercules 
InColor  Card, 
and  the  Hercules 


have  Hercules 
RamFont,  Word- 
Perfect 5.0  lets  you 
prepare  reports 
and  presentations 
with  multiple  type 
styles,  font  sizes, 
and  other  attri- 


5.0  and  Hercules 
RamFont,preparing 
presentation 
graphics,  news- 
letters, and  other 
graphics-intensive 
documents  becomes 
a part  of  the  word 


1 


'Oocumem  pirniAv  mus  be  used  id  mom  graphs,  charts,  and  proportional  spaong  on-screen.  €>  1986  Hercules  Computer  Technotogy.  bic.  921  Parker  Street  Berkeley.  CA  94710. 
G1988  WordPerlea  Corporation.*  1555  North  Tedmoiogy  Way.  Orem.  Utah  84057.  Telephone  801-225-5000  (U.SI  or  1-800-267-2499  (Canada!. 

Hercules  and  RamFont  are  trademarks  ol  Hercules  Computer  Technology,  kic  WordPerfect  is  a trademark  of  WorkfWeci  Corp. 


processing  process. 
And  there’s  no 
need  to  bring  in 
additional  soft- 
ware, or  systems, 
or  people  to  run 
them-to  produce 
terrific-looking 
work. 

You.  can  edit  with 
up  to  12  different 
character  styles  at 
the  same  time.  And 
you  can  use  bold- 
face, italics,  super- 
and  sub-script, 
strikethrough, 
underline,  double 


is  that,  when  you 
have  RamFont,  you 
can  see  what  your 
work  will  look  like, 
on-screen,  as  you 
enter  and  edit  text 
What  you  see  is 
what  you  get! 

WordPerfect 
5.0  incorporates  a 
document  preview 
capability,  which 
shows  tj^e  sizes 
and  fonts  on-screen. 


But  with  RamFont 
and  only  with 
RamFont-you  don’t 
need  to  switch  over 
to  this  preview 
capability  to  see 
what  you’re  going  to 
get-or  switch  out 
of  it  to  make  a 
change  in  text* 

In  short,  there 
are  now  more 
reasons  than  ever 
to  use  the  world’s 
No.  1 selling  word 
processor. 

And  to  get 
the  most  out  of 
WordPerfect,  you’ll 
want  Hercules 
RamFont  too. 

For  more  in- 
formation, call 
Hercules  toll-free 
at  1-800-532-0600 
ext  404(U.S.) 
or  1-800- 
323-0601 
ext  404 
(Canada). 
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been  invoked.  The  program  Ihen  makes  a 
final  check  to  determine  if  the  computer  is 
in  a text  video  mode  that  is  at  least  80  col- 
umns wide.  If  the  computer  does  not  meet 
these  criteria,  RAMVIEW  clears  the  busy 
byte  and  exits;  otherwise,  it  proceeds  to  its 
main  routine. 

Interrupt  I Oh  is  used  by  the  system  to 
perform  video  I/O.  RAMVIEW  intercepts 
this  interrupt  so  that  it  can  prevent  itself 
from  being  invoked  while  the  interrupt  is 
in  u.se.  Interrupt  lOh  is  not  reentrant,  so  it 
must  be  allowed  to  run  to  completion  once 
it  starts.  By  .setting  a flag  when  the  inter- 
rupt is  called  and  resetting  it  just  before  the 
interrupt  is  exited,  RAMVIEW  ensures 
that  it  will  never  come  up  while  the  inter- 
rupt is  active. 

If  you're  familiar  with  other  discus- 
sions of  memory  residency,  you’ll  notice 
that  RAMVIEW  doesn’t  use  the  DOS  crit- 
ical flag  (also  known  as  the  INDOS  flag). 
This  is  a byte  in  low  memory  used  by  DOS 


to  indicate  that  it  is  in  an  uninterruptable 
suite.  It  is  not  necessary  to  use  this  flag,  be- 
cause RAMVIEW  doesn’t  use  any  DOS 
routines! 

CUSTOMIZING  THE  HOTKEY  The 

default  Alt-R  hotkey  used  to  pop  up  RAM- 
VIEW can  be  changed  easily.  If  you’re 
working  with  the  assembly  source  code. 


SHIFT_MASK  Value  Table 

••••  •••• 

iiissn 

SHFT.MASK 

01 214S6700ABCDEF 

•— Pretsed 

Rgure  3:  To  chun^e  shift  key  comhination, 
replace  the  current  value  with  one  shown. 


two  equates  at  the  beginning  of  the  listing, 
labeled  SHIFT-MASK  and  HOTKEY, 
define  the  two-keystroke  hotkey.  To 
change  the  combination  of  shift  keys,  re- 
place the  current  SHIFT-MASK  value 
with  the  desired  value  from  the  table  in 
Figure  3.  For  example,  to  change  to  the 
CU'l  key,  use  a value  of  I for  SHIFT 
-MASK.  To  change  the  second  key  of  the 
hotkey  combination,  replace  the  HOT- 
KEY value  with  the  scan  code  for  the  de- 
sired key  from  the  Uible  in  Figure  4. 

If  you’re  starting  with  the  .COM  ver- 
sion. use  DEBUG  to  make  the  changes. 
The  following  example  illustrates  how  to 
change  the  hotkey  to  Ctrl-X; 

DEBUG  RAMVIEW.COM 
E 167  "Ctl-X” 

E 3lD  2d  ;Scan  code 

E 327  04  ; Shift  Mask 

W 
Q 


P K O D U C T I V n Y 


It’s  a good  idea  to  keep  a copy  of  the 
original  program  before  modifying  it  with 
DEBUG.  If  you  make  a mistake,  just  enter 
“Q”  to  quit  DEBUG  and  start  over  with 
the  original. 


PROGRAMMING  TECHNIQUES  The 
screen-handling  functions  of  RAMVIEW 
include  the  ability  to  save  the  foreground 
screen  contents,  cursor  type,  and  cursor  lo- 
cation, as  well  as  the  functions  necessary 


to  display  RAMVIEW.  To  achieve  maxi- 
mum speed  in  its  screen  displays,  RAM- 
VIEW writes  directly  to  screen  memory. 
This  technique  pixxluces  “snow”  on  stime 
CGA  display  cards,  however,  so  RAM- 
VIEW turns  off  the  CRT  while  writing  to 
screen  memory  on  CGA  cards.  The  CRT 
is  not  turned  off  for  monochrome,  EGA, 
or  VGA  adapters. 

There  is  nothing  unusual  in  the  way 
RAMVIEW  recognizes  commands.  The 
program  calls  interrupt  16h  with  AH  set  to 
zero  to  get  a key.  The  key's  scan  crxle  is  re-, 
turned  in  AH,  while  the  key’s  ASCII  code 
is  returned  in  AL.  RAMVIEW  then  falls 
lhrx>ugh  a series  of  comparisons  to  identify 
the  key.  If  a match  is  found,  the  appropri- 
ate prtxredure  is  called  to  perform  the  com- 
mand. 

The  most  difficult  part  of  the  Goto  com- 
mand is  the  input  routine  used  to  get  a 
memory  address.  This  same  procedure  is 
also  used  to  get  the  hex  and  ASCII  search 


Keyboard  Scan  Codes  for  Alternative  Hotkeys 


Figure  4:  Use  a value  from  this  table  to  change  the  second  key  of  the  hotkey  combination. 


INTRODUCING 

CARBON  COPY  PUIS  VERSION  5J0 

If  you  thought  Carbon  Copy  Plus  was  good  before,  wait  until  you  see  Version  5.0.  We've  added  many  new 
features  that  improve  Carbon  Copy's  functionality  and  performance  while  maintaining  the  performance 
and  dependability  that  you've  come  to  expect  from  the  leader  in  remote  confrol  software. 

• UNIVERSAL  GRAPHICS  SUPPORT  allows  systems  with  dissimilar  graphics  formats,  including  CGA, 
EGA,  VGA,  Hercules”  and  PS/2”  graphics  to  interact  with  each  other. 

• BACKGROUND  FILE  TRANSFER  lets  you  easily  transfer  files  in  the  background 
without  exiting  from  your  current  application. 

• MOVEABLE  CHAT  WINDOWS  lets  you  display  both  chat  windows  and  an  ap- 
plication screen  at  the  same  time.  You  can  also  move  the  chat  windovirs  to  dif- 
ferent positions  on  the  screen  to  avoid  interfering  with  the  application. 

• OTHER  FEATURES,  including  novice  user  mode,  memory  resident 
removal,  online  installation  and  improved  documentation,  make  Carbon 
Copy  Plus  easier  than  ever  to  use. 


If  you've  never  used  Carbon  Copy  Plus  before,  you've  waited  long 
enough— version  5.0  is  the  best  ever!  And  if  you  are  already  a Carbon 
Copy  Plus  user,  call  us  today  to  find  out  about  our  upgrade  program. 
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New  4.0  Version! 

Now  directly 
import  your  ^ 
dBase  III 
files. 


Master  your  mailings  in  minutes 

LetterMaster™ 


Client  Management  / Mail  Management 

4:30  ‘*Susan— Send  our  sales  letter  to  aH  buyers  off  apples  and 
cherries  in  Washington  and  oranges  or  bananas  in  Florida,  intimeffor 
today’s  SiOOpm  pick-up.— Mr.  Wermer.^ 


4:32  MaHing 
lists  sorted. 


4:33  Lists  merged 
and  purged. 


^ Our  new  LetterMaster  mailing 
software  is  a lifesaver.  It  sorts  any 
list  according  to  any  criteria  in  its 
own  internal  database  and  our 
dBASE*  m files. 

LetterMaster  merges  lists  and 
purges  duplications  in  a matter  of 
seconds.  It’s  incredible!  I can  create 
instant  custom  mailing  lists  with  a 
few  keystrokes! 


sales  letters 

printed. 

tH 

4:41  Labels 

UM  (4ll 

printed. 

ly 

II 

^ -- 

iwu 

M bul 

^ With  LetterMastei;  all  I do  is 
name  the  list,  name  the  letter,  acti- 
vate the  printer,  and  “go  do.”  It’s 
that  simple! 


LetterMaster  prints  ctf  any  list  onto 
leading  brand  address  labels.  It 
prints  Rolodex  cards  and  file  firlder 
labels,  too. 


4:45  Mailing 
complete  and 
ready  ffor 
pick-up. 


■e* 


5:00  ^Susan— Good 
work  on  ttiaUnailii^. 


■J=I 

1 

• . 

J 

[is: 


Have  an  apple.— Bob* 

Q FjKlosed  is  my  chcdc'moocy  aidn 

Ourgr  to  my  □ Visa  □ MasirrtM  □ Aacricw  Express 

□ Send  COD 

Credit  Cord  * Ezpir  t)«if 

Sipnanirr 


LetterMaster  operates  with  all 
the  popular  word  processing  pro- 
grams. About  the  only  thing  it 
doesn’t  do  is  lick  the  envelopes! 
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Only  $189 


MulUHifcr  systems;  >495.00 


IMI  to:  Wissieh  Pmsiopniwit  Syatatm,  Inc. 

PO  Ben  110216.  Artm|^  tar.  76007 


UMITED 
OFFER 
CAU.FOR 
OUR  FREE 
DEMO  DISK 


1-800-338-9181 


PRODUCTIVITY 


I 


■ UTILITIES 


strings.  To  provide  the  necessary  flexibili- 
ty. the  following  parameters  must  be 
passed  to  the  input  routine:  the  row  and 
column  location  where  input  is  to  start,  the 
input  string  length,  the  replacement  char- 
acter for  backspacing,  the  prompt  string 
that  precedes  the  input  area,  and  a template 
through  which  input  characters  are  fil- 
tered. 

SEARCHING  AND  FINDING  After  an 
ASCII  search  string  is  entered.  RAM- 
VIEW  searches  memory  for  the  first  char- 
acter in  the  string  using  the  SCASB  in- 
struction. If  the  first  character  is  found, 
then  the  remaining  characters  in  the  search 
string  are  compared  with  the  following 
characters  in  memory,  using  the  CMPSB 
instruction.  While  this  is  not  the  most  effi- 
cient search  technique,  the  suing  instruc- 
tions provided  by  the  8088  produce  small 
and  fa.st  code. 

The  8088  string  instructions  can  be  dif- 


ficult to  understand  because  the  terminat- 
ing conditions  are  confusing.  When  the 
REPNZ  SCASB  or  REP  CMPSB  instruc- 
tions are  used  to  find  a match,  and  the 
scanning  direction  is  forward,  the  proces- 
sor sets  the  D1  and/or  SI  registers  to  point 
at  the  byte  immediately  following  the 
match.  If  the  .scanning  direction  is  back- 
wards, the  registers  point  to  the  byte  just 
before  the  match. 

If  the  search  is  unsuccessful,  the  CX 
register  is  set  to  zero,  the  flags  are  set  to  in- 
dicate a nonzero  condition,  and  the  Dl 
and/or  SI  registers  are  set  to  point  at  the 
byte  after  the  last  compared  location.  The 
SEARCH_MEM  procedure  in  RAM- 
VIEW  is  a general  search  routine  that  you 
can  use  to  search  for  a suing  of  any  length 
from  I to  65,535  characters. 

If  the  search  is  fora  hexadecimal  string, 
the  spaces  will  be  stripped  out  and  the 
string  will  be  converted  from  ASCII  hex  to 
binary.  The  binary  string  will  then  be 


searched  for  in  memory  in  the  same  way  as 
an  ASCII  string  would  be. 

UNINSTALLING  RAMVIEW  You  can 
remove  RAMVIEW  from  memory  by  ex- 
ecuting it  a second  time  at  the  DOS 
prompt.  Before  removing  itself,  it  checks 
to  see  that  no  other  program  has  modified 
the  two  interrupt  vectors  that  mu,st  be  re- 
stored. If  not.  the  original  vector  addres.ses 
for  inteirupLs  9 and  lOh  are  restored,  and 
then  the  memory  occupied  by  the  program 
is  released  back  to  DOS. 

Spelunking  in  memory  can  be  fun  if 
you  have  the  right  tools.  Memory  resident, 
small,  and  fast,  RAMVIEW  lets  you 
check  under  the  hood  of  your  PC  without 
getting  your  fingers  ditty,  iiS 


Frank  Dever  and  David  Thomas  are  the 
founders  of  WindowDos  Associates,  a soft- 
ware development  firm  Ux  ated  in  Arling- 
ton, Texas. 


n^i 

Companions. 


TheVlbrldPort  2400™  andtheWorldPort  1200™ 
modems  are  the  perfect  travel  companions 
for  >our  portable  computer  They  work  virtually 
anywhere  in  the  world,  including  hotel  rooms 
and  phone  booths,  allowing  you  to  connect  in  a 
few  million  mote  locations  than  other  modems. 

With  features  superior  to  internal  units,  the 
VIbrIdPort  line  of  modems  is  the  smart  choice 
for  all  your  communication  needs.  VlbrldPon 
modems  operate  fiom  their  own  internal  battery, 


drawing  no  power  horn  your  laptop.  Cutting 
edge  technology  brings  you  features  such  as  Bell 
and  CCITT  standards,  direct  connect  and  acous- 
tic interface  (.300  and  1200  bps) , tiny  size  and  a 
tiny  price.  The  VltorldPort  1200™  can  be  ea.sily 
upgraded  to  2400  bps  and  both  the  MlbrldPort 
2400™  and  the  upgrade  come  with  Carbon 
Copy  PLUS”  communications  software. 

Find  out  more  about  the  travel  companions  that 
won’t  tie  down  your  portable  computer.  Call  us 


today  for  more  information  about  the  VIbrIdPort 
line  of  modems,  or  the  name  of  your  nearest 
dealer,  at  800-541-0345.  (In  New  York, 
516-261-042.3.) 


Touchbase  Systems,  Inc. 
160  Laurel  Avenue 
Northport.  NY  11768 
(516)261-0423 
TELEX:  6502848020 
FAX:  (516)  754-3491 


WortdPoTt  1200  and  WortdPort  2400  are  trademarks  of  Touchbase  Systems.  Inc..  Cartxm  Copy  PLUS  is  a trademark  of  Meridian  Technology  Inc. 
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PC  MAGAZINE  ■ AUGUST1988 
.^91 


PC  TURBO  EXPRESS  XT  Fully  loaded!  Fully  IBM  Com- 
patible. Fast  NEC  V20  CPU  (more  than  twice  the 
of  a standard  8088),  512K  (expandable  to  1024 
speed,  FCC  Approved,  Clock/Calendar,  2 Parallel 
Serial  Port,  Game  Port,  AT-Style  Keyboard,  8 expansion  slots,  1 
floppy  disk  drive,  1 20  Megabyte  Seagate  Disk  Drive  with  control- 
ler, Hercules  compatible  graphics  card,  Samsung  or  Magnavox 
monitor  included... $995  or  $99. 97/Month  (1  Year). 

PC  TURBO  EXPRESS  AT  Fully  loaded  80286-10  AT 

Compatible  with  12  MHz  Speed  and  16  MHz  throughput,  FCC  Ap- 
proved, 512K  RAM  (expandable  to  1024K),  Clock/Calendar,  Parallel 
Printer  Port,  101  key  AT-style  keyboard,  8 expansion  slots,  fast  40 
Megabyte  Seagate  hard  disk  drive  with  controller,  Samsung  or 
Magnavox  monitor  included... $1799  or  $79.97/month  (3  Years). 

386  SUPER  TURBO  EXPRESS  Fully  loaded  386,  100%  IBM 

Compatible,  80386-16, 1024K  RAM  on  board,  fast  80  ms  Seagate  hard 
disk  drive  with  controller,  FCC  Approved,  Clock/Calendar,  Parallel 
Printer  Port,  Serial  Port,  8 expansion  slots,  16  MHz  speed  and 
throughput,  Hercules  compatible  graphics  card,  Samsung  or 
Magnavox  monitor  included... $3495  or  $129/month  (3  years). 

Call  for  prices  for  other  configurations  and  other  hardware  products.  EPSON  and 
Okidata  printers,  Toshiba  Laptops,  Novell,  3COM  and  other  networks  are  available  for 
purchase  or  lease. 


PC  EXPRESS  SOFTWARE  SPECIALS -WE  BEAT  THE  COMPETITION! 


tCCOURTIKIUUIESS 

Publisher's  PicturePak  for 

Individual  Lotus  Accounting 

PC  Tools  Deluxe 

.$  59 

WordPerfect  (3  Paks  avai'ablcl 

....  $ 99 

Modules  as  above  A/R.  AjP 

Pcaclttree  Complete  Account  11^ 

$149 

Publisher's  PicturePak  Collection  for 
WordPerfect  (ail  3 PaksI 

$199 

General  Ledger.  Payroll.  Inventory  ... 
(Juatlro 

..  $ 69 
. $128 

Norton  Advanced  Utilities 

dBx  Translator  (translates  dBASE 

S 79 

Managing  Your  Money 

LandLord  (Property  Management 

System! 

Timrslips  III  (Time  and  Billing) 

$117 

Multimale  Advantage  II 

$249 

$195 

$ 89 

....  $ H9 

PROSUCIIIflir  IDOLS 

code  intoC) 

Brief/dBrief  (the  perfect  program 

$419 

$595 

$114 

KightWriler  (Grammar  Checker! 

Grammatik  II 

Harvard  Total  Graphics 

g&A 

$297 

$207 

editor  for  real  dBase  programmers). 
Btrieve  (Novell) 

....$219 

$175 

Cash  Register  Software 

Bar  Code  Reader  (or  above 

$395 

$595 

Byline 

Pagemaker. 

Ventura 

$442 

$469 

Sidekick 

Sidekick  Plus 

$ 55 
$127 
..  SI09 
$ 79 
$ 89 

Xtrieve 

Applications  Plus  (Pox  & Geller) 

....  $220 
$229 

Video-Liquor  Store  Management 

Beauty  .Salon  Accounting 

The  Auto  Repair  Shop  Controller 

$795 
$795 
, S79S 

PFS:  First  Publisher 

SmUSHEEl 

$ 58 

Easy  Mouse  (as  above,  non-branded) .... 
PFS:  First  Choice 

Microsoft  QuickBasic  4.0 

Microsoft  ^sic  Compiler  6.0 

CSS  Graphics  Systems-CCI 

$ 66 
$249 
$375 

RQII  PteCESSIIfi  eESRIBP  milUIIG 

Lulus  Ready  to  Run  Accounting 

$199 

PI06IMMIRG  IDOLS 

C-Tree 

. $299 

$249 

(C/L.A/R.A/P.Pay  roll. Inventory) 

Phoenix  Plink  86+ 

. $269 

Greenleaf  Comm  for  Microsoft 

. $139 

PC  EXPRESS  EXCLUSIVE  HOT  LINE 


mw  TO  m ttCWIITIIIB  WTH  unis  1-?-3  (HamstW 

A completely  integrated,  full-featured,  easy-to-run  accounting  system  that  works  under  full 
control  of  Lotus  1-2-3.  F^rchase  individual  modules  or  the  complete  system. 

General  Ledger $69.95  Payroll $69.95 

Accounts  Receivable $49.95  Accounts  Payable $49.95 

Inventory  Control/Order  Entry $69.95  Complete  System  (all  five  modulesl....  $199.95 

LiKDlOtlO/UHDMIlSUR  (S|$tB«s  Plus) 

The  LANDLORD  is  a complete  property  management  system  that  prints  tenant  statements, 
generates  lease  expiration  lists,  identifies  late  payers,  produces  vacancy  reports,  prints 
checks  and  performs  all  functions  required  for  landlords  and  anyone  who  manages  apart- 
ments. condominiums,  shopping  centers  or  any  commercial  properties...  $595 
The  LANDMASTER  contains  all  the  features  of  the  LANDLORD  plus  adds  a complete  double 
entry  accounting  system  to  the  package  for  general  ledger,  accounts  pa^ble  and  accounts 
receivable. ..$1250. 

WRASOIt/TURBO  WM60I  (THE  ICCOmiTIIIB  SPECHIISTS) 

You've  tried  Peachtree.  Bedford  or  OAC  accounting  systems  and  have  found  that  you  need 
more!  PC  EXPRESS  is  an  official  dealer  for  the  hi^ly  rated  PARAGON  ACCOUNTING  SYS- 
TEM. PARAGON  was  designed  with  the  business  owner  and  manager  in  mind.  Because  of  its 
intuitive  design,  you  can  operate  PARAGON  using  your  own  business  knowledge... not  ac- 
counting expertise.  Pop-up  your  customers,  inventory  items,  an  employee... all  instantly. 
PARAGON  delivers  unparalleled  flexibility  and  performance.  PARAGON  is  a completely  in- 
tegrated accounting  system  that  includes  General  Ledger,  Accounts  Receivable.  Accounts 
Payable.  Payroll.  Inventory.  Invoicing  and  Sales  Analysis. ..all  for  $695. 

TURBO  PARAGON  contains  all  the  features  found  in  PARAGON  plus  JOB  COSTING.  ESTI- 
MATING and  a complete  REPORT  WRITER $995 

Networking  Versions  of  PARAGON  are  available. 


RraiL  CASH  RtCISTtR  COWTRBl  (Micfihri  Carpifatltn) 

The  MICROBIZ  RETAIL  STORE  SYSTEM  is  an  extraordinary  system  for  managing  all  retail 
store  sales,  customers  and  inventory.  Quickly  bill  your  customers,  keep  track  o(  your  inven- 
tory. commissions,  look  up  prices,  print  cash  register  receipts  (or  complete  invoicesi  and 
perform  all  the  day-to-day  functions  required  to  Keep  you  on  top  of  your  business  and  its 
cash  flow.  It's  time  to  computerize... all  for  $395. 

Optional  add-ons  to  your  Retail  Store  Software  System... a complete  cash  drawer  that  plugs 
into  your  IBM  PC  or  compatible,  a receipt  printer  and  bar  code  reader. 

Systems  are  also  available  for  Video  Stores.  Beauty  Salons.  Liquor  Stores,  Auto  Repair 
Shops  and  other  vertical  markets. 

181 MRCROS  FOR  lOTUS  1-2-3  (Micf8R»li) 

At  $69.95  it's  a bargain.  If  you  use  Lotus  1-2-3.  you  can  add  word  processing,  a pop-up  cal- 
culator, passwords,  custom  menus. ..plus  automate  your  spreadsheets,  speed  data  entry, 
shorten  calculation  time,  elimirtate  repetitive  operations,  fancy  borders  and  presentations... 
Save  Keystrokes.  Time  and  Money. ..all  with: 

101  MACROS  FOR  SYMPHONY $69.95  lOI  MACROS  FOR  LOTUS  1-2-3 $69.95 

101  MACROS  FOR  SUPERCALC $69.95  101  MACROS  FOR  EXCEL $69.95 

101  UTILITIES  FOR  DBASE  III  PLUS $69.95 


Please  call  or  write  for  our  FREE  48  page  full  color  catalog  containing  more  than 
100,000  hardware  and  software  items  ready  to  be  shipped.  All  prices  and  specifications 
are  subject  to  change.  Delivery  subject  to  availability. 

Add  $6  for  shipping  of  the  first  item  ($3  for  each  additional  item). 
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PC  EXPRESS  " l-aOO-DIAL-PCX 


OVERNIGHT 

SOFTWARE  DELIVERY  ^ 


(That's  1-800-342-S729) 
All  prices  subject  to  change. 
Delivery  subject  to  availability. 


25  SOUTH  MAIN  ST. 
SPRING  VALLEY,  NY 
10977 


PHONE:  (914)  426-2400 

FAX:  (914)  426-2600 

TELEX:  667962  (SOFT  COMM  NYK) 


PC  EXPRESS-  PROGRAMMERS  WORKBBKH 


dBASE  AT  THE  SPEED  OF  C 

dBx  Ji-anslates  dBASE  Applications  to  C 


You  dBASCI^^  programmers  know  what 
an  expressive  and  readable  language 
dBASE  IS.  It’s  a very  ccxnfortatde  devel- 
OfiMnent  environment  But  the  pnce  is  de- 
based perfonnajKie  Even  compiled 
dBASE  doesn  1 offer  the  speed  that  some 
users  require  these  days,  llie  kind  of 
speed  offered  by  sofbArare  written  in  the 
C language  The  answer  is  dBx'IM 
dBx  translates  dBASE  to  C It  offers  you 
a major  competitive  advantage  over  the 
next  dBASE  programmer  Keep  writing 
in  dBASE  T^e  every  ar^licahcxi  all  the 
way  to  comF^etion  Then  use  dBx  to 
translate  them  top  to  bottcxn  to  C! 


Other  advantages  C is  portable,  even 
to  other  operating  systems  like  UNIX/ 
XenixTht  Tb  the  Macintosh  or  Amiga 
dBx  gives  your  ar^^icaticns  a passport  to 
places  dBA^  cannot  go 
Has  Its  own  file  manager  for  single 
user,  but  links  to  mapr  C file  managers- 
c-tree  and  dBC— for  compatibility  with 
dBASE  flies  or  muln-usersunxm  We 
have  everything  you'll  need,  including 
good  advice 

list  Ours 

dBx  $SS0  $419 

with  library  Source  $960  $225 

Call  for  Pull  Source  Pricing 


BRIEF/dBRIEF 

The  Power  Environment  for  dBASE  Programming 


Many  worthy  utili^  products  supply 
needs  that  dBASE*'s  programming  lan- 
guage doesnl-dUTILTW,  dFXOWTM 
and  a host  of  others  TYouble  is.  you  have 
to  use  them  separately,  then  corvine 
their  output  into  your  dBASE  program 
files 

No  longer  dBRIEJTM,  written  in 
BRIEIF's  macro  language,  grabs  hold  of 
BRIET  and  turns  it  into  a complete  dBASE 
HI  and  III  Plus  programming  domain 
Using  BRIEF'S  underlying  shell  capabili- 
ties and  Its  own  interfaces.  dBRIEF  can 
run  external  utility  libraries,  plus  dBASE 
ilself,  arxl  link  to  the  Clipper™, 
Foxbase+TT^  arxi  Ouick^ver  oxnpilers, 
all  with  dBRIEF  still  loaded  and  running 
the  show  It  can  do  what  BRIEF  already 
does  plus 


• Convert  a screen  layout  into  dBASE 
code  for  interactive  data  entry. 

• Display  dBASE  file  structures  in 
wmdovirs.  a great  convenience  alongsKde 
your  program  files 

• EIxpand  keystrokes  mto  full  dBASE 
statements 

• Indent  automatically  for  degic 
dismay 

• Create  databases;  index  files;  invoke 
Ashton-Thte’s  dFORMATT^  arxJ 
dCONVET^TTM.  draw  lines  and  boxes 

"Simply  marvelous  programming  en- 
vffonmeni  for  writing  and  edXing  dBASE 
programs ' . PC  Afegozine.  7/06  Source 
code  mduded' 

Requires  BRIEF  1 32  or  later  arxl  384k. 
512k  to  run  dBASE  within  dBRIEF;  640k 
and  harddisk  recommended 
BRIEF/dBRIEF  list  $275  Ours  ed 


APPUCA'nONS  PLUS  For  dBASE 

The  Complete  dBASE  O>mpanion 


Who  says  you  can’t  have  it  all"’ 

APPLICATIONS  PLUS  has  everything 
you  need  to  get  the  most  out  of  dBASE 
An  application  generator  (QUICKCODE 
PLUS),  relational  report  writer  (OUICK- 
REIPORT),  and  graphics  system 
(dGRAPH) 

OUlCKCODE  PLUS  offers  dcMens  of 
features  you've  never  seen  before  in  a 
dBASE  code  generator  Relational  ai^li- 
cations  that  read,  display,  and  iqxiate  a 
doeen  or  more  databases  simultaneously 
''Real-time''  calculations,  performed  on 
screen  as  the  user  enters  each  field 
Forms  up  to  llscreenslong.withthe 
abibty  to  pass  data  between  screens 
Computational  formulas  that  automati- 
cally combine  data  from  different  data- 
base 9 Data  types  16  fi^d  types 


OUICKREPORT  is  a full-featured  rela- 
tional report  writer,  which  combines  up  to 
6 databases  in  one  report,  handles  many- 
to-one  relatxms.  fancy  printer  features 
(like  bold  and  italics),  computed  fields, 
and  up  to  IBlevelsoftotalling  and  sorting 
dGRAPH  is  a graphics  system  that  pro- 
duces bar.  pie.  Ine.  and  piebar  charts 
directly  from  dBASE  data  Dozens  of  op- 
tions let  you  tculor  graphs  to  your  needs 
APPUCATIONS  PLUS  is  100%  compa- 


tibte  with  Clipper  and  Fox  BASE  ♦ 
List 

APPUCATIONS 

Ours 

PLUS 

$299 

Can 

OUlCKCODE  PLUS 

$295 

$170 

OUICKREPORT 

$295 

$170 

OUiCKENTRY 

Can 

Can 

NOVELL:  BTRIEVE,  XQL,  XTRIEVE 

records  could  have  been  used  to  pro- 


So/dusdcated  Tools  Essential 
For  Fast  Database  Handling 

Btrieve  is  a library  of  subroutines  that 
allows  the  programmer  to  build  a data- 
base application  uang  any  language.  It 
lakes  complete  charge  of  all  file  creation, 
indexing,  reading,  wnhng,  insertion, 
deletion,  forward  and  backward  search- 
ing Its  balanced  tree  indexing  scheme 
finds  any  key  in  a mUlion  in  less  than  4 
accesses  Thai's  fast! 

Btrieve  is  multilingual  also  It  includes 
riKire  than  20  language  interfaces  (ii^ud- 
ing  C,  BASIC,  PASCAL,  FORTRAN) 
However  if  it  turns  oiu  that  you  are  usmg 
something  a little  unusual,  worry  not.  The 
manual  UKrludes  a chapter  on  how  to 
write  a language  interface  to  Btrieve 

Btrieve's  vital  statistics  are  equally  im- 
pressive FUesmayhaveupto24indexes. 
fixed  record  length  to  4090  characters, 
vanat^e  length  to  64K,  indexes  to  255 
characters:  files  of  4 bilbon  bytes  Net- 
work support  includes  Nov^.  3-COM. 
IBM  PC  NETT.  Software  Link’s  Multilink 
and  many  others. 

XQL  IS  a relational  database  manage- 
ment system  deagned  especially  for  prp 
grammers  Imagine  being  able  to  access 
your  database  with  the  ease  of  SQL 
(Structured  Query  language)  statements 
and  shll  having  tl^  power  to  process  that 
data  right  down  to  the  byte  level 

Think  about  your  applications  A large 
part  of  your  software  development  effort 
is  probably  devoted  to  managing  data 
stored  in  files  on  di^  Hours  spent  writ- 
ing lines  of  code  to  search  and  store  data 


gram  more  important  parts  of  your  appL- 
cation.  Why  not  let  XQL  do  it  for  you. 
XQL  will  increase  your  programming 
productivity  and  let  you  focus  on  building 
better  appbcatxxis 

The  XQL  syst^  works  in  tandem  with 
Btrieve  and  has  an  equally  powerful 
chassis..  . No  Urrut  on  the  nurnber  of 
records  per  file  Max  file  see  is  4 giga- 
bytes. Max  record  size  equals  4K.  Max 
indexes  per  file  b 24.  The  one  vers»n 
works  for  single  or  multiuser  systems. 
DOS  Ver  3.0  or  greater.  AU  languages 
are  supported. 

Xtneve  is  the  final  ingredient  in  the 
Novell  programming  recipe  It  is  a mmu 
dnvei.  data  retrieval  system,  that  allows 
you  to  quickly  find  information  and  dis- 
play reports  System  developers  can 
easily  customize  Xtneve  to  di^lay  com- 
mand menus,  help  files,  arxl  error  mes- 
sages m the  English  ^ken  by  the  cus- 
t«Tier  Xtneve  screens  then  gives  menu 
dioices  that  users  can  quickly  recognize, 
making  Xtneve  an  easy  product  to  use 
arxl  understand 

Report  Opition  for  printing  customized 
reports,  form  letters,  mailing  labels  & 
statements 


Btrieve 

list 

$245 

Ours 

$175 

Btneve/N 

$595 

$445 

XQL 

$796 

$596 

Xtneve 

$245 

$220 

Xtneve /N 

$595 

$469 

Report  OpiKxi 

$145 

$128 

Report  Option/N 

$345 

$269 

GSS  GRAPHICS  SYSTEM 


Leave  the  Device  Driving  to  GSS 


For  serious  applications  stick  to  the  tools 
that  stick  to  the  standards  Not  the  least  of 
reasons  why  GSETM  has  emerg^  as  the 
pre-eminent  graphics  toolmaker  is  that  it 
has  always  conformed  to  ANSI  standards 
Ai  the  heart  of  the  system  is  the  CGI 
staixiard  Devek^xnent  Tbolka  It  has  all 
language  interfaces  and  device  drivers 
for  keyboards,  rruce.  joysbcls.  tablets, 
printers,  plotters,  cameras  The  drivers 
completely  insulate  your  appbcatwn 
from  corx»m  for  device  xhosyncracy 
GSS  KemelTM  conforms  to  ANSI's  GKS 


2b  and  has  all  its  drivers  and  language 
bindings  Macro  level  tools  to  draw,  cdor, 
segment,  transform,  store  and  recreate 
an  object  The  Metafile  Interpreter  reads 
ANSI  CGM  files  with  full  CGI  capabiltfy 
for  recreation  on  various  devices 
Quality  software'’  IBM  thinks  so  They 
sell  GSS  under  their  own  label  Royalties 
Needs  2S6k.  Ust 

CGI  Dvlpmeni  Tbolkd  $4K 
Kernel  Syst«n 
Kernel  for  IBM  in' 

Metafile  Interpreter 


list 

Ours 

$495 

$375 

$495 

$375 

$795 

$645 

$295 

$236 

CLIPPER  $399 

D Jt-D  RELATIONAL  9Q 

AWOCAW  REPORT  WRITER 


Microsoft  C 5.0:  The  flagship  of  the 
Microsoft  line  runs  up  to  30  percent  faster 
than  Its  predecessor  Its  new  optimization 
features  deliver  untouchable  execution 
speeds.  1(X)  new  additional  library 

routines  

Microsoft  MacroASSEMBLER  S.O  If 
you  ever  wanted  to  take  on  the  challenge 
of  assembly,  here’s  your  opportunity 
"MASM’’  5 0 IS  a lot  easier  to  use.  h^ 
com{;^e)y  revised  documentation,  and  a 
new  "Mixed  Language  " programming 
guide  that  gives  you  step  by  step  instruc- 
tions for  linlong  your  assemtrfy  code  with 
other  Mx;7osoft  languages. 

Microsoft  QuickBASIC  4.0:  is  a revdu- 


txxiary  corxspt  in  BASIC  programming 
It  allows  you  to  run.  edd,  debug,  and  run 
again  Our  friends  at  Microsoft  have  elim- 
inated the  dreaded  compile  step  When- 
ever you  edit  your  code  OB4  autexna- 
tically  incorporates  your  changes,  so  that 
It  can  run  a program  of  150,000  lines  in 
less  than  a minute 

Each  manber  of  this  language  family 


includes  the  renowned  debugger 

CODEVIEW 

list 

Ours 

Miaosoft  C 

$450 

$295 

Microsoft  Macro- 
ASSEMBLER 

$150 

$109 

Microeoft  QuickBASIC 

$ 99 

S 66 

Microaoft  FORTRAN 

$490 

$295 

MICROSOFT  LANGUAGES 

Power/u/Xrpp/e/nentatiofis  Of  The  Most  Popular 
Programming  Languages 


MORE  PROGRAMMING 
TOOLS  FOR... 
dBASE,  C,  FORTRAN,  BASIC, 
COBOL,  PASCAL 

dbc  ISAM,  FoxBASE,  Greenleaf,  Halo  '88, 

Logitech  MODULA,  MicroFocus  COBOL, 

Norton  Utilities,  Panel  Plus,  Periscope,  Phoenix, 
Polytron,  RM/COBOL,  Sprindrift,  Ttam  Rettig's 
Library,  Windows  for  Data.. .and  many  more. 

CaU  or  write  for  prices  and 

Ulformation . orcle  m on  reader  service  card 


PC  EXPRESS  " 1-800-DIAL-PCX 


OVERNIGHT 
SOFTWARE  DELIVERY 


(Thais  1 ■800-342-5729) 
All  priCM  iuSttel  lo  ehtngs 
Dsimrf  uiSiKl  lo  tttiltMilf 


25  SOUTH  MAIN  SI.  PHONl:  (914)  42e-2«)0 

SPRING  TALLEY.  NY  FAX  (914)  426-2500 

10977  reUX.  667962  (SOFT  COMM  NTI; 


Meets  IEEE  587- 1 980  Categoiy  A 

/ 

Meets  IEEE  587-1 980  Category  B 

/ 

UL  Listed 

/ 

With  test  after  test  proving  that  70-90%  of  all  PC  malfunctions 
can  be  traced  to  power  problems,  a surge  suppressor  is  the  first 
accessory  you  should  buy  for  your  PC.  But  don't  put  your  trust  in  just 
any  surge  suppressor.  Get  one  that  gives  your  whole  ^stem 
superior  protection.  One 
that’s  engineered  to  the 
highest  specifications. 

Get  a Kensington  Master 
Piece®  or  Master  Piece  Plus. 

They’re  the  most  popular  Vk  right  surge  suppressor  passes  aU  the  tcsa. 

PC  surge  suppressors.  And  the  most  serious.  Because  at  Kensington, 
we’re  dedicated  to  giving  your  PC  the  best  possible  protection. 

That’s  why  Master  Piece  and  Master  Piece  Plus  are  equipped 
with  our  unique  two-stage  surge  suppression  circuit,  containing  a 
high-speed  silicon  semiconductor  for  the  quick  reaction  necessary 
and  heavy-duty  metal  oxide  varistors  for  the  brute  force  required  to 
keep  even  the  largest  surges  from  penetrating  into  your  system. 

That’s  why  the  plus  in  Master  Piece  Plus  is  additional  modem 
surge  suppression  circuitry  to  protect  your  modem  from  surges, 
spifes  and  noise  on  the  telephone  line. 

And  that’s  why  the  circuitry  in  both  models  can  handle  anything 
an  electrical  storm  or  your  local  power  company  can  offer— up  to 
6,000  volts  with  a 3,000  amp  follow-on  current.  (That’s  the  kind  of 
superior  performance  that  passes  not  only  UL*  testing,  but  Cate- 
gories A and  B of  the  strict  lEEEt  specification  587-1980  as  well.) 

Now,  this  may  look  to  you  like  we’re  taking  more  than  the 
necessary  precautions.  And  actually,  we  are.  But  after  all,  isn’t  that 
what  you  expect  from  a serious  surge  suppressor? 

Master  Piece  ($149.95) 
and  Master  Piece  Plus 
($159.95).  FOr  more  info, 
or  a dealer  near  you, 

call  (800)  535-4242.  ^ r 

In  NY  (212)  475-5200.  " ■ ' -X 


■ ENVIRONMENTS  ■ CHARLES  PETZOLD 


Presentation 

MANAGER  MENUS 


How  to  interface  keyboard  and  mouse  input  with  the  Presentation  Manager’s  internal 
window  procedures  by  adding  a menu  to  the  BOXES  I program  preseraed  last  issue. 


In  the  last  Environments  column  I 
showed  a complete  OS/2  Presentation 
Manager  program  named  BOXES  I 
that  draws  a pretty  pattern  of  nested  boxes 
within  its  client  window. 

BOXES  I does  not  itself  handle  any 
keyboard  or  mouse  input,  and  it  contains 
no  code  that  interacts  with  the  user.  De- 
spite that,  the  program  certainly  has  a user 
interface.  By  using  either  the  keyboard  or 
the  mouse,  you  can  move  BOXES  I to  any 
place  on  the  screen,  change  the  size  of  the 
program’s  window,  maximize  the  window 
to  fill  the  full  screen,  or  minimize  it  to  be 
displayed  as  a small  icon. 

All  this  work  is  done  for  the  program  by 
the  windows  that  the  program  creates. 

A MULTITUDE  OF  WINDOWS  Pre- 
sentation Manager  applications  are  built 
around  objects  known  as  windows,  which 
occupy  a rectangular  area  on  the  screen. 
Each  window  has  a window  procedure  as- 
sociated with  it  that  determines  what  the 
window  looks  like  by  painting  it. 

The  window  procedure  also  processes 
input  to  the  window.  This  input  is  in  the 
form  of  structured  messages.  Some  of  this 
input  is  normal  user  input  from  the  key- 
board and  the  mouse,  but  other  input 
comes  from  the  Presentation  Manager  it- 
self. We  saw  last  time  how  BOXES  I 
learns  that  its  window's  size  has  changed 
when  it  receives  a WM  SI7.F.  message 
from  the  Presentation  Manager. 

You  create  a standard  window  in  a Pre- 
sentation Manager  program  by  calling  the 
WinCreateStdWindow  function.  The  only 
window  that  is  always  created  by  Win- 


CreateStdWindow  is  the  frame  window, 
but  the  same  function  is  normally  used  to 
create  several  additional  windows.  These 
other,  optional  windows  are  “children”  of 
the  frame  window  and  ate  positioned  on  its 
surface.  In  the  BOXESl  program  these 
other  windows  ate;  the  sizing  txjrder  win- 
dow, the  title  bar  window,  the  system 
menu  window,  the  minimize/maximize 
window,  and  the  client  window.  Often  this 
entire  collection  of  windows  is  known  as 
the  “standard  window”  or  the  applica- 
tion’s “main  window.” 

Each  of  these  windows  has  a window 
procedure  that  processes  messages  to  the 
window  and  paints  it.  For  all  the  windows 
except  the  client  window,  the  window  pro- 
cedures are  internal  to  the  Presentation 
Manager.  The  window  procedure  for  the 
client  window — the  large  internal  area  of 
the  main  window — is  in  the  program  that 
creates  the  standard  window. 

Now  let’s  add  another  window  to  this 


■ BOXES2  allows  a user 
to  change  the  background 
color  and  the  foreground 
color  (the  color  of  the 
lines)  drawn  by  the  client 
window. 


collection:  a menu.  The  new  program  pre- 
sented here,  BOXES2,  allows  a user  to 
change  the  background  color  and  the  fore- 
ground color  (the  color  of  the  lines)  drawn 
by  the  client  window.  The  window  proce- 
dure for  the  menu  is  internal  to  the  I^sen- 
tation  Manager.  The  menu  window  proce- 
dure processes  keyboard  and  mouse  input 
to  the  menu  and  sends  a message  to  the  cli- 
ent window  when  the  user  selects  a menu 
item. 

MENU  MECHANICS  Figure  1 shows 
BOXES2  mnning  under  the  Presentation 
Manager.  You’ll  notice  that  the  program’s 
menu  is  positioned  below  the  title  bar  and 
contains  two  options — Background  and 
Foreground.  This  is  often  called  the  top- 
level  menu  or  the  menu  bar. 

When  either  of  the  two  top-level  items 
is  selected,  another  menu  is  displayed 
(Figure  2).  This  is  sometimes  called  a pop- 
up menu,  a drop-down  menu,  or  a sub- 
menu. 

In  BOXES2,  each  submenu  lists  the  16 
standard  colors  supported  under  the  Pre- 
sentation Manager.  You’ll  notice  in  Figure 
2 that  the  selected  Foreground  color 
(Black)  has  a check  mark  to  the  left  of  it. 
When  you  choose  another  color,  that  color 
becomes  checked  and  BOXES2’s  client 
area  is  repainted  with  the  new  color. 

You  can  choose  menu  items  with  the 
mouse  or  from  the  keyboard.  Using  the 
tiKHise,  you  position  the  mouse  pointer 
(which  looks  like  an  arrow)  over  an  option 
on  the  top-level  menu  and  press  the  left 
button.  This  displays  the  submenu.  You 
then  select  a color  in  the  same  way. 
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Using  the  keyboard  instead  of  the 
mouse  to  make  your  selections  is  also 
straightforward.  When  you  press  the  Alt 


key  or  the  FIO  key,  the  first  option  on  the 
menu  bar  is  highlighted.  You  can  then 
press  Enter  to  view  that  submenu,  or  you 


Figure  1 : The  BOXES!  program  running  under  the  Presentation  Matuiger.  The  top-level  menu  is 
below  the  title  bar. 


Background  Foreground 


Dark  Blue 
Dark  Red 
Dark  Pink 
Dark  Green 
Dark  Cyan 
Brown 

light  Gray 


Blue 

Red 

Pink 

Green 

Cyan 

Vellow 

Wiite 


Rgure  2:  The  submenu  for  the  Foregroutui  option  lists  the  16  standard  colors  supported  by  the 
Presentation  Manager. 


can  use  the  cursor  keys  to  move  the  high- 
light to  another  top-level  item.  When  a 
submenu  is  displayed,  you  use  the  cursor 
keys  to  move  the  highlight  among  the 
items.  Pressing  the  Enter  key  selects  an 
item.  Pressing  the  Esc  key  cancels  the 
menu  selection. 

You'll  notice  in  Figure  2 that  a letter  is 
underlined  in  some  of  the  menu  options. 
This  provides  still  another  keyboard  inter- 
face. You  press  the  Alt  key  (or  FIO  key), 
the  underlined  letter  of  the  top-level  item, 
and  the  underlined  letter  of  the  submenu 
item.  For  example,  to  create  a red  fore- 
ground, you  press  Alt,  F.  and  R.  This  is 
quite  similar  to  the  fast  menu  selection  in 
Lotus  1-2-3.  (1  hope  that  statement  doesn’t 
provoke  another  look-and-feel  lawsuit!) 

Obviously,  if  we  had  to  write  all  the 
keyboard,  mouse,  and  display  logic  for 
such  a menu,  our  program  would  become 
quite  large.  But  as  you’ll  sec.  our  program 
needs  to  be  involved  in  only  a small  part  of 
this  whole  process. 

DEFINING  THE  MENU  A Presenta- 
tion Manager  menu  is  usually  defined  in  a 
special  file  called  a “resource  script." 
TTiis  is  an  ASCII  text  file  that,  by  conven- 
tion, has  a filename  extension  of  .RC. 

The  BOXES2.RC  file  is  shown  in  Fig- 
ure 3.  It  consists  of  two  #include  state- 
ments followed  by  the  definition  of  the 
menu.  The  words  MENU,  SUBMENU, 
and  MENUITEM  are  all  resource  script 
keywords. 

The  MENU  keyword  begins  a menu 
definition.  The  top-level  items  are  en- 
closed within  a pair  of  curly  brackets.  You 
can  use  either  MENUITEM  or  SUB- 
MENU statements  for  top-level  menu 
items.  You  use  SUBMENU  for  those 
items  that  invoke  submenus  (the  most 
common  case)  and  MENUITEM  for  those 
items  that  do  not. 

Each  SUBMENU  statement  is  fol- 
lowed by  a series  of  MENUITEM  state- 
ments enclosed  in  another  pair  of  curly 
brackets.  These  are  the  items  that  appear 
on  the  submenu.  (You  cannot  have  sub- 
menus within  a submenu;  currently,  the 
Presentation  Manager  supports  only  one 
level  of  submenu  nesting.) 

The  text  in  quotation  mailcs  following 
the  SUBMENU  and  MENUITEM  state- 
ments is  the  text  that  appears  in  the  menu. 
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Nobo^Has  Mm^  In  Store 
Than  SbHnge  EHmensions. 


Storage  Dimensions  provides  the  world's  broadest  range  of  high  capacity  S%-inch 
massstorage  subsystems.  featuringllS  to  1,144  MB  capacities. 


Nobody  delivers  innovative, 
high-performance  storage 
solutions  fortoday's  high-end 
PC  applications  better  than 
Storage  Dimensions. 

In  fact,  with  our  expanding 


Annual  Revenues 


hefastest  growing 
company  in  high-capacity 
(over  100  MB)  PC  mass  storage. 

We  built  our  reputation 
with  SpeedStor,"  the  industry 
standard  integration  and 
partitioning  software  for  DOS 
applications  But  that  was  just 
the  beginning.Since  then  our 


500% 


hardware  product  line  has 
grown  to  encompass  a wide 
range  of  plug-and-play  5',4-inch 
storage  subsystems  with 


All  are  backed  by  the 
knowledgeable  support  and 
responsive  service  you  expect 
Including  hardware  and 
software  technical  support. 
Applications  assistance. 
Comprehensive  documenta- 
tion. Afull  one-year  warranty. 
And  more. 


Need  More  Information? 
Call  (408)  879-0300  Ext.  801. 

Call  nowforapplications 
assistance,  pricing  and  fast 
delivery. There's  always  more 
in  store  atStorage  Dimensions. 


Mw^elnSlwTe,” 


More  ExperieTKe.  More  Choices.  More  Support 


capacitiesfrom115to1,144 
megabytes.  All  offer  unbeat- 
able price/performance. 

SpeedStor  hard  disk 
subsystems  are  designed  for 
PC  AT"  and  PS/2 ' systems 
running  demanding 
PC-DOS  applications. 
LA/VSfor'disk 
subsystems  provide 
exceptional  perform- 
ancefor  Novell"' 
network  fileservers,  including 
su  pport  for  NetWare"  v2.1. 
Without  running  COMPSURF. 

LaserStor'  write-once 
optical  subsystems  are 
engineered  for  applications 
requiring  large  amounts  of 
permanent  data  storage  on 
removable  cartridges. With 
proprietary  LaserCache' 
software  to  increase  speed 
and  throughput. 


Product  A 
family 

■ P 

N 

N 

V 
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AppHcation  Capacity  Interfaces 

Range  Supported 


1 PC-DOS 

120  to 

ESDI  SOL 

330  MB 

ST412.RLL 

Novell 

115  to 

ESDI  SCSI 

1 NetWare 

1,144  MB 

ST412i)CB 

1 WnteOrKe 

800  MB  Per 

SCSI 

1 Optical 
|(PC*OOS) 

Cartridge 

Storag*  Dimensions,  2145  Hamilton  A^nue,  San  k>se.  CA 95125. 

SpeedStor.  LaserStor.  LaserCache  and  LANSlor  are  trademarla  of  Storage  Dimensions 
C19B8  Storage  Dimensions 
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CIRCLE  161  ON  READER  SERVICE  CARD 


PRODUCTIVITY 


Affordable 

Networking 

Just  $80  per  PC 

Don't  get  trapped  in  a multi-user 
world.  With  ExcellNET  and  your 
PCs,  mainfrtime  power  is  available  on 
a desktop,  without  mainframe  limita- 
tions. 

• Preserves  the  single  user,  stand 
alone  features  of  the  PC,  while  al- 
lowing you  to  share  information 
via  file  transfer. 

• Eliminates  costly  LAN  cables  and 
expensive  network  interface 
cards. 

• Frees  you  from  dedicated  servers 
and  network  administrators. 

Features 

• Networks  PCs,  XTs,  ATs,  PS/2s 
and  compatibles. 

• File  Transfer  quickly,  accurately 
and  inexpensively. 

• Share  printers,  plotters  and 
peripherals. 

• Modem  support  for  world  wide 
communications. 

• Exchange  data  between  3 1/2’  and 
5 1/4”  disks  (allows  laptops  to 
share  resources  with  desktops). 

• Inexpensive  RS-232  communica- 
tions. 


ExcellNET 


The  Excellent  Network! 
Special  Introductory  Offer 
2 PC  Starter  Kit  (includes  cables) 
Just  $180 

EXCELLTECH,  INC 

112  1/2  W.  3rd  St. 

Yankton,  SD  57078 
For  orders  and  information  call: 

(800)  553-TECH  (8324) 

(605)  665-TECH  (8324) 
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A tilde  ( ~)  indicates  that  the  letter  immedi- 
ately following  it  is  to  be  underlined.  This 
is  the  letter  used  in  the  keyboard  interface. 
Generally,  it  is  the  first  letter  or — if  neces- 
sary to  prevent  duplication — another  con- 
sonant. The  select-by-letter  system  using 
the  tildes  is  optional.  If  you  do  not  include 
an  underline,  the  user  can  still  select  the 
item  from  the  keyboard  by  using  the  cuisor 
iiKtvement  keys. 

The  words  M1A_CHECKED  and 
MIS_BREAKSEPARATOR  are  identifi- 
ers defined  in  one  of  the  Presentation  Man- 
ager header  files.  (This  is  why  we  need  to 


include  the  OS2.H  file  at  the  top  of  the  re- 
source script.)  The  MIA  prefix  stands  for 
“menu  item  attribute"  and  MIS  stands  for 
“menu  item  style." 

The  MIA_CHECKED  attribute  causes 
a check  mark  to  appear  to  the  left  of  the 
menu  item  when  the  menu  is  first  dis- 
played. A program  can  then  remove  a 
check  mark  from  an  item  and  put  one  next 
to  another  item.  I'll  show  how  this  is  done 
shortly. 

The  MIS_BREAK  style  tells  the  Pre- 
.sentation  Manager  that  it  has  to  begin  that 
item  in  a new  column. 


BOXES2.RC  resource  script  file 


l.-: 


linclude  <os2.h>  ' 

finclude  "boxe82.h'* 

HEHU  ID_IIAIIIIfBini 

Vr  ( 

SUBHBNU  -'Background-,^  -1 

MBMUITEM  "'Blaok”, 

MBHUITEM  "B'lu#*, 

MEMUITEH  “"Red**, 

^ MBMUITBM  ••'Pink*, 

MBHUITEM  ""GreBD", 

MBHUITEM  "rcyan"p,.„,  . 
MBHUITEM 

MBHUITBM  -"Hhita-, 

MBHUITEM  "Dark  Cray*, 
MBHUITEM  -Dark  Blue*, 
MBHUITEM  "Dark  Red*, 
MBHUITEM  *Dark  Pink*, 
MBHUITEM  "Dark  Green* 
MBHUITEM  *Dark  Cyan", 
MBHUITEM  "Brown", 

MBHUITBM  "Light  Gray* 
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Figure  3:  The  BOXES2.RC  restmree  script  defines  the profiram's  menu. 
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The  identifiers  ID_MAINMENU, 
IDM_BACKGROUND,  and  IDM_ 
FOREGROUND  are  defined  in  the  header 
file  BOXES2.H,  which  is  shown  in  Figure 
4.  As  you  will  sec,  these  identifieis  are 
also  usixl  in  BOXES2.C,  which  is  why 
they're  defined  in  a separate  file  rather  than 
in  BOXES2.RC  itself. 

The  ID_MAINMENU  identifier  is  a 
number  by  which  the  program  can  refer  to 
this  menu.  You  can  have  more  than  one 
menu  defined  in  a resource  script  file.  You 
would  simply  give  each  a different  ID 
number. 

Each  item  that  can  be  chosen  by  the 
user  must  be  associated  with  a unique  ID 
number.  (By  convention,  items  on  a top- 
level  menu  that  invoke  submenus  are  sim- 
ply given  ID  numbers  of  - 1 .)  When  a user 


/. 

BOXES2.H  header  file 
./ 

tdefine  1D_MA1HHENU  1 

Idefine  IDH_BACKGROUND  0x10 

tdefine  IDM  FOREGROUND  0x20 


Figure  4:  The  BOXES!  .H  header  file  d^nes 
identifiers  used  in  the  resource  script  and  the  C 
source  code  file. 


chooses  a menu  item,  the  menu  window 
sends  a message  to  the  client  window, 
which  is  how  the  program  leams  about 
menu  selections.  The  ID  number  identifies 
the  rnenu  item  that  the  user  selected. 

In  BOXES2.RC,  I’ve  given  the  menu 
items  consecutive  ID  numbers  based  on 
two  identifiers— IDM_BACKGROUND 
and  IDM_FOREGROUND — defined  in 
BOXES2.H.  (The  IDM  prefix  stands  for 
“ID  for  a Menu  item.”)  For  example,  the 
Brown  option  in  the  Background  menu  has 
an  ID  of  IDM_BACKGROUND  + 14. 
IDM_BACKGROUND  is  defined  in 
BOXES2.H  as  16  (actually,  0x10  in  C’s 
hexadecimal  notation),  so  the  ID  number 
is  30. 

COMPnJNC  THE  RESOURCES  How 

does  this  resource  script  become  part  of  the 
.EXE  file?  That’s  the  job  of  the  resource 
compiler,  RC.EXE,  which  was  part  of  the 
April  1988  update  to  Microsoft’s  OS/2 
Software  Development  Kit;  RC  will  also 
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SHOOTOUT '88, 


^^For  the  PC,  no  other  VGA  adapter  matches  the  performance  and 
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ExtiVEM  with  256Kb  or  upgrade  to  512Kb. 

Either  way,  you  choose  a winner. 

STB's  VGA  Extra/EM  is  FCC  approved  and  shipping 
today.  CaO  or  write  STB.  We'll  setid  you  a full  color 
brochure  that  offers  aD  the  details  on  Simply  'The  Best 
VGA  adapter.  Don't  take  our  word  for  it;  take  it  from  the 
experts.  Evaluation  boards  are  available  to  quaUied  inquiries. 


STB  Systenw,  Inc.,  P.a  Box  H509S7.  Rkhardson,  TX  750H5-0957.  214/234^750 
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be  included  with  any  future  programmer's 
t<x)l  kit  for  the  Presentation  Manager. 

RC  compiles  the  RC  resource  script 
into  a binary  fomiat  with  the  extension 
■ RES,  and  it  adds  the  compiled  resources 
to  the  .EXE  file.  The  command 

RC  -R  BOXES 2 

compiles  BOXES2.RC  to  create  BOX- 
ES2.RES.  the  compiled  resource  file. 

After  you  run  LINK  to  create  BOX- 
EiS2.EXE,  the  command 

RC  BOXES2.RES 

adds  the  contents  of  BOXES2.RES  to  the 
BOXES2.EXE  file.The  resultant  BOX- 
ES2.EXE  file  is  ready  to  run. 

You  can  combine  these  jobs  into  one 
step  by  using  the  command 

RC  BOXES 2. RC 

However,  during  program  development 
you'll  find  that  the  two-step  methtxl  saves 


time  over  the  one-step  method  because 
you  don't  have  to  recompile  the  resources 
every  time  you  recompile  the  C program 
and  create  a new  . EXE  file.  You  only  need 
to  add  the  already-compiled  resources  to 
the  .EXE  file. 

The  resource  compiler  invokes  the  nor- 
mal C preprocessor  module,  so  you  will  be 
able  to  use  C preprocessor  statements 
(such  as  #include  and  ^define)  in  the  re- 
.source  script.  The  resource  compiler  will 
skip  over  the  C-style  comments  and  will 
fold  constants  such  as  1DM_BACK- 
GROUND-H4. 

CODE,  DATA,  AND  RESOURCES  As 

you  know,  most  programs  are  made  up  of 
cixle  and  data.  Of  course!  What  else  is 
there  besides  crxie  and  data? 

As  1 noted  in  the  last  issue,  however, 
the  Presentation  Manager  is  a little  differ- 
ent from  conventional  systems.  It  is  quite 
proper  to  say  that  a Presentation  Manager 


. program  is  made  up  of  code,  data,  and  re- 
sources. Several  months  ago  1 discussed 
how  code  and  data  segments  are  stored  in 
the  .EXE  file  ("Exploring  the  OS/2  .EXE 
File,"  PC  Magazine.  May  17,  1988).  Re- 
source segments  are  stored  in  the  .EXE  file 
just  like  ctxle  and  data. 

Obviously  resources  arc  similar  to  data, 
but  they  arc  handled  in  a very  different  way 
from  the  data  normally  defined  in  a pro- 
gram. Resources  are  usually  kept  on-disk 
in  the  .EXE  file  until  they  arc  needed. 
When  they  are  loaded  into  memory,  they 
occupy  their  own  memory  .segments,  and 
the.se  segments  arc  read-only.  If  multiple 
copies  of  a Presentation  Manager  program 
are  running,  all  the  copies  can  share  the 
same  resource  segments. 

Each  resource  in  an  .EXE  file  is  identi- 
fied by  a "resource  type"  and  a "resource 
name"  (both  of  which  are  numbers).  The 
resource  type  for  a menu  happens  to  be  3. 
The  resource  name  for  the  menu  defined  in 
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CALL  FOR  CATALOG 
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Ftose  Electronics  is  a recognized  Houston  based 
manufacturer  of  computer  peripherals  and  data 
communication  products.  Our  customers  include  the 
Fortune  500,  the  federal  government,  and  schools  and 
universities.  Some  of  the  applications  suited  to  our 
products  are  printer  sharing,  computer  networking, 
desktop  publishing  and  micro  to  mainframe 
communication. 

Dealer  inquiries  are  welcome. 


ORCLE  290  ON  READER  SERVICE  CARD 


PC  MAGAZINE  ■ AUGUSTI988 
400 


The  Most  Important  Question  You 
Should  Answer  Before  Buying  Any  Single 
User  Accounting  Software  Program. 

As  your  business  grows  you  need  to  add  more  integrated  terminals  to  your  system. 

Will  your  accounting  software  program  have  upgradeability  to  3. 1 DOS  with  complete 
record  and  file  locking  functions? 

Multiuser  processing  is  a completely  different  environment  than  the  single  user.  The 
vast  majority  of  single  user  accounting  software  programs  are  incapable  of 
upgradeability  to  complete  record  and  file  locking  functions.  COUGAR  MOUNTAIN’S 
ACT  1 was  designed  from  inception  to  have  upgradeability  to  3.1  DOS,  giving  you 
unlimited  growth  potential.  All  data  files  are  automatically  upgradeable  to  the 
multiuser  version. 


$1  3950 

Phis  S11.S0  Shipping  & Handling 


/i€in 


ONLY 


Here’s  more  reasons  why  ACT  1 has  become  the  industry  standard  and  why  thousands 
of  users  are  selecting,  and  changing  to,  ACT  1. 


GENERAL  FEATURES 

“LOOKUP"  Windows  throughout. 

Menu  driven  with  2 help  references. 

Multi  company  and  report  generator. 

Sample  data  files  included. 

Complete  audit  trail. 

All  modules  can  post  to  multiple  profit  centers. 

FuNy  integrated  with  single  source  entry 
Date  sensitive  user-defined  fiscal  calendar. 

User  defined  financial  reports. 

User  can  design  checks,  invoices,  statements  & W-2s. 
User  defined  chart  of  accounts,  account  numbers  & 
stock  numbers  up  to  15  alphanumencs 
GENERAL  LEDGER 
Allows  for  multi  company  ledgers. 

Unlimited  multi-level  accounts  for  departmentalized 
reporting. 

Allows  recurring  loumal  entnes. 

User  can  process  transacbons  3 periods  into  next 
year 

Allows  budgeting 
ACCOUNTS  RECEIVABLE 

Open  invoice  and/or  balance  forward. 

Allows  unapplied  payments 


Pnnts  statements. 

Handles  recurring  accounts  receivable. 

Supports  partial  payments  S finance  charges. 

Allows  unapplied  credit  memos. 

Up  to  5 user-defined  aging  periods- 

Mailing  labels  & reports  with  7 different  sorts. 

INVENTORY 

Supports:  LIFO.  FIFO,  weighted  averages  & standard 
cost. 

Supports  markup,  margin  or  list. 

Allows  up  to  4 places  to  nght  of  decimal  for  unit  cost 
Spnce. 

SALES  INVOICING 

Supports  service  or  product  oriented  businesses. 

User  defined  tax  tables  including  multiple  sales  taxes. 
Pnnts  packing  slips. 

Pnnts  invoices. 

Alerts  user  to  customer  exceeding  credit  limit. 

Sales  history  reports. 

Automatic  updating  of  inventory  daily. 

Allows  return  credit  memos. 

ACCOUNTS  PAYABLE 

Can  post  to  200  general  ledger  expense  accounts  per 
invoice. 


Pnnts  checks. 

Automattcaily  prepares  payments. 

Supports  partial  and  handwntten  checks. 

Processes  credit  and  debit  memos. 

Computes  discounts  and  records  discounts  taken. 

PAYROLL 

Generates  automatic  payroll. 

Provides  up  to  6 user-defined  rates. 

Allows  post  facto  payroN. 

Allows  distnbution  of  payroll  expenses  to  user-defined 
departments 

Benefits  and  deductions  are  calculated  on  fixed 
amounts. 

Hourly  amounts,  percentage  of  gross  or  vanable. 
Allows  additions  to  gross  which  may  be  taxable, 
nontaxabie  or  partially  taxed. 

Handles  401K  & cafetena. 

All  tax  tables  easily  updated  by  the  user. 

Handles  payroll  draws,  per  diem  pay.  contract  & piece 
work,  hourly  and  salary 
Handles  bp  accounting. 

Prints  chroks  and  W-2s. 

HARDWARE  REQUIREMENTS 

IBM  PC-ti- or  compatible  HARD  DISK  REQUIRED. 


TO  ORDER  CALL  (800)  344-2540  8:00-5:00  MST  Monday-Friday 


UNCONDITIONAL  30  DAY  MONEY 
BACK  GUARANTEE 

applicable  on  all  products  bought  directly 
from  COUGAR  MOUNTAIN  SOFTWARE. 
Products  must  be  returned  in  resaleable  condition. 
Restocking  fee  applicable. 

ACT  1 series  is  UPGRADEABLE  to  ACT  2 series 
which  is  multiuser  for  LANS  S Networks.  Data 
files  are  automatically  upgradeable. 

Trademarks 

IBM  • International  Business  Machines 
MS  - DOS  Microsoft  Inc.  PC  - QOS  IBM 


Technical  support  is  available  via  our  Toll-Free 
Telephone  Number. 

Training  seminars  available. 

To  order  by  mail  send  SI  39.50  plus  $11 .50  S&H  to: 

COUGRR 
s MOUNTAIN  s 

S-O-F-T-W-A-R-E.. 

2609  Kootenai.  Box  6886.  Boise.  Idaho  83707,  208-344-2540 
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BOXES2.RC  is  ID_MAINMENU,  which 
is  equal  to  I . Although  u program  can  load 
a resource  directly  from  the  .EXK  file  us- 
ing the  DosGctResourcc  function,  very  of- 
ten a program  lets  the  Presentation  Manag- 
er load  the  resouree.  All  the  Presentation 
Manager  needs  is  the  resource  type  and  the 
resource  name  to  identify  the  resource 
uniquely. 

Other  types  of  resources  are  icons, 
mouse  pointers,  bitmaps,  fonts,  text 
strings,  and  dialog  box  templates.  Each  of 


these  has  its  own  resource  type  ID.  You 
can  also  define  your  own  resource  types. 
Resources  are  very  handy  for  large  chunks 
of  ASCII  or  binary  data  that  must  be  at- 
tached to  the  .EXE  file  and  used  by  the 
program. 

THE  NEW  C PROGRAM  The  listing 
for  BOXES2.C  is  shown  in  Figure  5.  It  is 
quite  similar  to  the  BOXES  I .C  listing 
shown  in  last  issue's  Environments  col- 
umn. For  the  most  part,  the  additional  ctxie 


involves  support  for  the  menu  and  for 
painting  the  client  window  with  different 
colors. 

Only  two  changes  are  required  in  the 
WinCreateStdWindow  function.  The 
identifier  FS_MENU  is  included  with  the 
other  FS  (Frame  Style)  identifiers.  This  in- 
structs the  Presentation  Manager  to  create 
a menu  window  along  with  all  the  other 
windows.  The  second  to  last  parameter  of 
WinCreateStdWindow  is  identified  by  a 
comment  as  the  "ID  of  resources."  This  is 
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aptl|4)  - aptllfj  I 

OpiHovo  (bpa,  aptl) 

CpiPolyLina  (bpa,  < 

for  (asida  • • ; asida  < 4 } asida«*) 

{ 

apCl[aSida].x  • ((IMCREKEMT  - 1)  • aptl|aSlda| .X  * 
aptliasida  * l].x  *■ 

IMCREKEMT  / 2)  / IMCREKEMT  i 

aptl(aaida] .y  • ((Imcrrment  • 1)  • aptl(asida | .y  * 
aptliasida  * 1| .y  « 

IMCREKEMT  / 2)  / IMCREKEMT  ) 


tag,  apl.  Hp2)  ; 


raturn  false  ; 


Figure  5:  The  source  code  for  the  program  BOXES2.C. 
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The  computer  world  is  humming  about  two  new  Samsung  Semiconductor  & Telecom- 
munications (SST)  brilliant  performers  — the  S500  and  S3O0. 

Fully  AT  compatible,  the  S500  is  the  right  PC  to  turn  your  one-man  show  into  a sym- 
phony. Easily  switchable  from  8 to  10  MHz,  the  S500  offers  8 expansion  slots  to  support 
video  displays,  modems,  expanded  memory  and  more.  A 1.2  MB  5 1/4"  floppy  disk 
drive  comes  standard  and  a hard  disk  can  be  added  for  ample  memory  capacity. 

It  possesses  superb  talents  such  a small  package,  only  16"  by  16". 

Fully  XT  compatible,  the  S300  runs  at  4.77  or  8 MHz  and  is  a powerful,  yet  economical 
alternative.  It  is  ideal  for  use  as  a stand-alone  system  or  for  Inclusion  as  a workstation 
in  a local  area  network. 

Samsung  Semiconductor  & Telecommunications  (SST)  supports  its  already  excellent 
reputation  in  the  computer  industry  by  offering  you  these  excellent  products  and  an  attrac- 
tive warranty  program  to  support  them. 

New  from  Samsung. 
S500  and  S300  thafre  yours  for  a song. 

These  products  are  soley  distributed  through  Tech  Data  Corporation,  wholesale  distributor  In  U.S.A. 
and  through  CANARA  in  eastern  CANADA.  TERRIER  in  western  CANADA. 


Qf  SAMSUNG 

Semiconductors  Telecommunications 

QRCLE  298  ON  READER  SERVICE  CARD 

Corporate  Headquariera:  7|h  Floor.  Ankuk  insurance  Bmiding  67  l-ka.  Ulcn>-ro  Chunp-ku  Seoul  Korea  C PO  Bo.  8233 

Telephone  <0il-622) 77l-78e.t  SSI  -STelex  Telecom K24377 Facsimile  (011-822) 7SS-2SS0 

Santa Oera Office: 29S2 Bunker HiH Lane  Santa Oara  CA9S0&4  USA  Telephone  (408)970-8844 

New  Jersey  Office;  One  Executive  Drive.  Fort  Lee.  NJ  07024. USA  Telephone  (201)592-7900  (800)64265i5-Oui$><)eN  J 

L.  A.  Office;  14251  E Firesione  Blvd  Suite  200  La  Mirada  CA  90636  Teteph^pne  (2I3|  802-2211 

EASTERN  CANADA  CANARA  Tachnologies  Inc.:  5560  Kennedy  Road  Mississauga  Ontario  L4Z  2A9  Telephone  |416)890-2S2S 

WESTERN  CANADA  TERRIER  Technologies  Co.. Ltd.;3700G<lmote  Way  Suilc  106A  Burnaoy  BriiishColumO<aV5G4Mt  Telephone  (604)433-0159 


S 500 


S 300 


IBM  and  PC-XTfAT  are  registered  trademarks  Of  Inlemalional  Business  Machines  Corporation. 


INTRODUCING  THE  MOST  POWERFUL, 
“ALL  IN  ONE”  LOOP  286  COMPUTER 


LOOP  88 

* Intel  8088  Base  System. 

.4.77  — 10  MHz  Clock  Speed 
. 640K  Memory  on  Board 

* Hard  & Software  Swltchable 
. 8 Slots 

.ERSO  BIOS 
. 1 SOW  Power  Supply 
. One  Teac  360  K Floppy  Drive 
. Floppy  Drive  Controller. 

» AT  Type  Keyboard  (84  Keys) 

BASE  SYSTEM  $539 


ALL  SYSTEMS  WITH 

• One  Year  Limited  Warranty 

• 72  Hours  Burn  in  Work. 

• Fully  Assembled  & Tested 
Assurance  in  U S A 

• 30  days  money  back  guarantee 

• FREE  UPS  ground  In  U S A. 

• Major  credit  cards  acceptable 


LOOP  286 

* Western  Digital  266  Mam  Board 

* Western  Digital  BIOS 

* 1 MB  Memory  on  Board 

* 1 Wait  State 

* 0 Wait  State  Available 

* One  1 2 MB  Floppy  Drive 

* 200W  Power  Supply 

* Enhanced  Capacity  Keyboard  (101  Keys) 

* Case  Dimension  1 7"  * 1 6 ' * 6" 

* Best  Quality  Guarantee 

BASE  SYSTEM  $1335 


SutIMn  Inter  12.5  MHz  80286 
] Microprocessor.  0 or  1 wail  stales 
available  Fully  IBM  AT*  compatible 
Uses  latest  surface  mount 
technology  by  Western  Digital 

2 Buill-in  1 MB  of  DRAM  at  256K 
^ X 9 SIMM  Expartdabie  to4MB 

9 Built-in  sirrgle  chip  Paradise  PEGA 
^ video  controller  Supports  up  to 
640  X 480  resofutioa  16  colors 
from  a palette  of  64  . EGA  CGA 
MOA  Hercules*  and 
Ranironics 
Colorptus'* 
compatible 
Simulates  color 
with  16  shades 
on  monochrome 
monitors 

A Built'in  single  chip 
^ floppy  disk 
controller 
Supports  up 
to  4 
single, 
double 
or  high 
density 
35  or 

5 25  inch  drives 


CALL  SPECIAL  PRICE  FOR  HARD  DISK.  MONITOR.  TAPE  BACK-UP.  CO-PROCESSOR  & MODEM 
QUALIFIED  CORPORATION  & UNIVERSITY  P.O.  ACCEPTABLE.  DEALER  INQUIRY  WELCOME. 


5 Buil1-in  single 
chip  hard  disk 
controller.  Can 

operate  two  ST/ 
506  or  ST/4 12- 
based  disk 
drives  using 
MFM  (Modified 
Frequency 
Modulation)  data 
encoding  format 
with  32  Bit  ECC 
(Error  Correction 
Code) 

6 Built-in?  senal  ports 
through  10  pin  headers 

1 Centronics  parallel 
port  through  26  pm 
header 

7 Built-in  PS/2*  compa- 

tible mouse  port 

ft  Buill-in  expansion 
slots-3-16  BIT  AT 
BUS  and  1-8-BIT  PC 
BUS  Automatic  bus 
decoupling  eliminates 
compatibility  problems 
with  8 MHz  add  on 
cards 

9 Buill-in  CMOS  clock 
calendar  with  built-in 
system  configuration 

information 

10  Built-in  80287  math 

co-processor  slot 


ORDER  HOT  LINE:  1-800-521-4892 

IN  CALIFORNIA:  1-714-937-1670 


Vertex 

Advanced  Research^  Inc. 
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COMMITMENT  TO  BEST  CUSTOMER  SUPPORT  AND  SERVICE 

1820  Orangeyyood  Ave.,  Sle  203.  Orange.  CA  92668 

Uc,  -J.  ■■ -ial 
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■ ENVIRONMENTS 


ID_MAINMENU.  which  is  the  resource 
name  ID  used  in  BOXES2.RC  to  identify 
the  menu. 

With  only  these  two  changes,  the  Pre- 
sentation Manager  can  read  the  resource 
from  the  BOXES2.EXE  file,  create  the 
menu  window,  and  position  it  below  the  ti- 
tle bar  window. 

THE  WM_COMMAND  MESSAGE 

The  ClientWndProc  function  in  BOX- 
ES2.C  is  the  window  priKedure  for  BOX- 
ES2’s  client  window.  This  window  proce- 
dure processes  all  messages  to  the  client 
window.  Many  of  these  messages,  includ- 
ing keystrokes  and  mouse  activity,  are 
passed  to  the  WinDefWindowProc  func- 
tion for  default  processing.  A window  pro- 
cedure needs  to  examine  only  messages 
that  it  is  interested  in  handling. 

We  saw  in  the  last  issue  how  BOXES  I 
pnx:essed  the  WM_SIZE  message  (to  de- 
tennine  the  size  of  the  window  whenever  it 
changed)  and  the  WM_PAINT  message 
(to  keep  the  surface  of  the  client  window 
up  to  dale). 

BOXES2  continues  to  process 
WM_SIZE  and  WM_PAINT.  but  it  also 
processes  another  message:  WM_COM- 
MAND.  When  the  u.ser  chooses  an  item 
from  a menu,  its  window  procedure  sends 
a WM_COMMAND  message  to  the  client 
window  procedure.  This  is  how  the  client 
window  procedure  knows  the  user  has 
cho.sen  an  option  from  the  menu. 

Every  message  is  accompanied  by  two 
message  parameters,  mpl  and  mp2.  which 
contain  information  specific  to  the  mes- 
sage. In  the  case  of  the  WM_COMMAND 
message,  the  ID  of  the  selected  menu  item 
is  encoded  in  the  lower  half  of  mp  I . This 
ID  can  be  extracted  using  this  generalized 
macro; 

SHORTlFROMMP  (mpl) 

Or.  for  WM_COMMAND  messages,  the 
ID  is  available  using  the  COM- 
MANDMSG  macro: 

COMMANDMSG ( smsg ) ->cmd 

The  COMMANDMSG  macro  is  some- 
what complex  because  it  uses  a pointer  to 
access  the  slack,  but  it’s  clearer  if  you 
think  of  the  menu  ID  as  being  a command 
(“cmd”)  to  the  program. 

The  client  window  procedure  must  do  a 
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1 AST  RESEARCH 

’ Premum  Model  80/90  . $1669/2043 

1 Premium  366  Model  340 

$4159 

1 COMPAQ  COMPUTER 

COMPAQ  286/12  Model  40. 

, $2929 

COMPAQ  366/20  Model  60 

. $5499 

COMPAQ  Portable  Ill/Mod  20.  $3599 

SHARP  COMPUTER 

PC  4501/4502/4520 

SCALL 

1 TOSHIBA  PORTABU 

, TIOOO  Portable  

. $799 

TIMO  15100 F S?3504999 

WVSE  Computer  All  Models . 

SCALL 

ZENITH 

ZF-161-93  2DR  20MB  Upgrade 

. SCALL 

ZW  183-91  tOMBPonaUe 

SCALL 

Super  Sport  Models  . . . 

SCALL 

IMPACT  PRINTERS 

BROTHER  M1709/M1509 

$499/369 

i HR-40/HR-60 

$629/739 

, EPSON 

lX-800  $199  FX-86E. 

$309 

! fK-1050  SCALl  10-500 

$339 

IQ-B50  $539  LQ-1050 

. $715 

EX-800  $420  LQ-2500 

. $899 

FUJITSU 

DX-Z300  $449  DX-2400 

$495 

DL-2600C  SCAll  DL-3400 

$545 

HEWIiTT  PACKARD 

DESKJET  (Budget  laser  printer) 

$729 

Rugged  Writer 

$1249 

Paint  Jet 

$1049 

OKIDATA 

Ml  3?t  $355  ML-390 

$469 

PANASONIC 

KXP-10801  $185  KXPI09II 

$209 

LASER  PRINTERS 

HP  LASERJET  II 

$1799 

1MB  2 MB  MEM  eO 

$389  599 

OKI  Laserline  6 

$1429 

NEC  LC890  Silent  Writer  . . . 

$3599 

QMS  PS-800/SIO/800 II . 

SCALL 

TOSHIBA  Page  Laser  12 

$CALL 

1 DATACOPY  730/830  $1269/CALL 

OEST  1020/2020 Scanner.  . 

SCALL 

I HP  Sesnjet  w/interlace 

$1436 

HICROTEK  MSF-300C 

$1599 

MSF-300G/4006  . . $2679/3149 

1 QUADRAMJTFAXBD  lor  LAPTOP 

$269 

MONITORS  & TERMINALS  ■ 

AMOEK  310/410 

$139/149 

BENIUS  402(1  pg) 

. $995 

OUARE  (2  pg) 

. SCALL 

MAGNOMK  (XSA/EGA 

$265375 

DIAMOND  SCAN  . . . . 

. $539 

NEC  MULTISYNC  6S 

. $195 

MULTISYNC  II 

$619 

MULTISYNC  PLUS/XL  $929/2229 

SAMSUN6SU200  SEMI-FLAT  . 

$99 

C(jAEGA  MONITOR 

$249  339 

SONY  MUITISCAN  1303  . . . . 

. $669 

VETIC0MH-16withC0-3  . . . . 

. SCALL 

1 WYSE  700  Monitor  with  video  ctr  S749 

1 WYSE  3Q/WYSE  60  TERMINAL 

$309/439 

PRINCET(yi^RA-SYNC 

SCAll 

THESYS  MULTIFUNCTION  CARD 

FOR  PC/XT  LIM  MEMORY  BOARD 

EXPANDABLE  UP  TO  1MB  INCLUDES 

CLK/SER/RAR  PORTS 

$39 

ATI  VIP  VGA  GRAPHICS 

. $259 

PARADISE 

VGA  PLUS 

. $259 

VGA  PROFESSIONAL 

$419 

VIDEO  7 VEGA  VGA 

$265 

INTEL  ABOVEBOARD  266 

SCALL 

INBOARD  386  AT/PC  . . . 

. SCALL 

DCAIRMA2/MCA  

$CALL 

HAYES  V SERIES  MODEM  . 

SCALL 

DAIASHIELO  S-BS/S-lOO  SURGE 

SUPPRESSORS 

$59/69 

SUPERIOR  ELECTRIC  TRUE 

UPS  Backup  Systems 

. SCALL 

Genlech 


NETWORKING 


3COMETHERLINKCARO 

$379 

NOVai  ELS  4 USER  NETWARE 

$399 

NOVELL  V 2.1  W SFT.  LEVEL  . 

. SCALL 

ARCNET  CARD 

$149 

PASSIVE  HUB 

$39 

ACTIVE  HUB 

$349 

ETHERNET  CARD 

$229 

TOPS  SOFTWARE  FOR  MAC 

SCALL 

FLASH  CARD  FOR  IBM 

. SCALL 

j ASX  FOR  ALL  NETWORKING  ACCESSORIES 

PLOTTERS 

CALCOMP 

1023  ARTISAN  PLOTTER 

SCALL 

lOASGT  PLOnER  . . 

SCALL 

HEWLEH  MCKAftO 

7570ADRAfTPR0  PLOTTER 

$2699 

7575A  6 PEN  PLOTTER 

$1399 

7550A8PENPl0nER 

$2999 

HOUSTON  INSTRUMENTS 

1 DMP-41/0MP-52  $2199  2899 

OMP-56A;S6MP  $3999.-5249 

OMP-61'62  $3399.4699 

lOLINE 

LP3700  PLOTTER.  . . 

. . $3199 

ROUND  PLOTTERS 

DXY-885'DXY.995 

SCALL 

DIGITIZERS 

CALCOMP 

23120  (Stybis  04  Butt,  12  X 

12)  $429 

C23240 12X24  

. $1850 

C2S180 12X16 

. $915 

OTCO  DIGmZERS 

0P5-2438L 

$2299 

0P5-364flL 

. $2999 

HP  SKETCH  PRO 

. $CALL 

KIMTA  iS/ONE  12X12  W/Curtor 

. $399 

IS/ONE  12X17  W/Cunor  . 

. $679 

KURTA  FOR  MACINTOSH . 

. SCALL 

SUMMAGRAPHIGS 

1 SUMMASKETCH  PLUS  12X12.  $429 

1 MM1812 12X18 

$699 

HARO  DISKS  & TAPES 

1 SEAGATE  SPECIAL 

1 4038  $339  (up  to  45MB) 

S.25  HARD  DISK 

ST225  (20MB)  W/CTR. 

$279 

ST-238(30MB|WC1R 

$309 

ST4096  (BOMB)  W/0  CTR 

$699 

ST4144(l20Me)W/0CTR. 

NEW  3.5"  HARD  DISK  DRIVE 

. $999 

ST12S  (20MB)  W/0  CTR. 

$249 

ST138  (30MB)  W/0  CTR.  . 

. $389 

ST1S7  (40MB)  W/0  CTR  . . 
MINISCRIBE  6085  (72MB)/ 

. . $499 

6128(110M6) 

$679.«99 

MCROPOUS 1335  (TOMB) 

$629 

1355  (140MB)  W'ESOI  CTR 

$1579 

CORE  310MB  W/ESOi  CTR.  . . 

. . SCALL 

STORAGE  DIM  310MB  SCSI  DRIVE  $CALL 

PLUS  20/40MBHARDCAR0. 

. SCALL 

KENNEDY  60M8  TAPE  SPECIAL 

. . $409 

MAINSTREAM  BOMS  TAPE 

. SCALL 

ARCHIVE  60MB  INT/EXT  . . . 
IRWIN  TAPE  BACKUP 

. . $599 

IRWIN  120/420  20MB  . 

$349/399 

145/445  40MB 

$499/649 

‘For  PS/2:  165/285  BOMB 

$609/609 

CPHBI  INT/EXT  GOMB  TAPE 

$629 

CPHB)  INT  125MB  TAPE 

$935 

FOR  MACINTOSH 


HARD  DISK  FOR  MAC 

EXT  45MB  FOflMAa-SE/ll  $659 
EXT70M6FOBMAC'$E')I  $899 
60MB  INT  HARO  . . . $729 

80MB  M HARO  ...  $1189 
SUPER  MAC  VIDEO  CARO  for  mac  H 
SPECTRUM  CARO  256  COLOR.  . . $1229 
SPECTRUM/24  768K  COLOR  $2289 


CO  PROCESSOR  & MEMORY 


8087-2  

. . $149 

8087-1  

. . $219 

80267-6/10 

$249/269 

80387-16 

$479 

80387-20. 

$709 

256K/1MBRAM 

SCALL 

BROTHER  FAX 


FAX-100 $899 


6ENTECH  STANDARDS 


GENTECH  386  COMPUTERS 
386/20  TOWER  S2495 

80386/20  epu,  IMB  RAM,  1.2MB 
Or,  Tower  Style  case.  6 hail 
height  Bays,  1 Par/Ser  ports,  101 
Keyboard 


’ GENTECH  386-16  $2050 

80386/16  epu,  1MB  RAM.  1.2M6 
Dr,  3 bays  award  bios,  one 
32-brt.  five  IB-bit,  two  8-bit 
slots,  1 Par/Ser  port,  CMOS 
Technology.  1MB  static  column 
RAM.  runs  Novell.  CAD/CAM. 
Xenix/Unix,  1 year  warranty 
GENTECH  386-20  $2295 

80386/20  epu,  otherwise  same 
as  above 
TURBO-XT 

10MHZ  $569 

8MHZ  $549 

8088,  512K  RAM.  360K6  dr,  four 
bay  case,  1 Ser/Par/Clk/Game, 
Keyboard 
GENTECH  286/10 
6/10MHZ  $875 

6/12MHZ  $925 

80286,  512K  RAM,  1.2MB  dr.  101 
Keybd  1 Ser/Clk/Parallel  port. 

I 2 bays 
I ADD 

I For  Monochrome  System  $139 

For  Color  EGA  System  $449 

' For  Color  VGA  System. . . $689 

GENHCH  LCD-2B6  $1599 

supertwist  LCD  Screen,  512K 
RAM.  6 slots.  80287  slot,  1.2MB 
dr,  2 bays 

GENTECH  PORTABLE  286  $1229 

9"  Amber  screen.  Hercules 
graphics.  7 slots.  512K  RAM, 
1.2MB  dr,  3 bays 


CUSTOMER  SERVICE 


401-732-5556 


ORDERS  ONLY 


-843-4302 


401-732-5518 

I International  Inquiries  Welcome 

I 217  Broatfway.  Suite  615.  NY.  NY  10007 
j VISA.  MC.  COO.  CORPORATE  PO  Accepted 
I Add  tor  COO  Minimum  PO  $500  Prices 
I subject  to  dienge.  Return  authontation 
required  lor  defecltve  merchandise  AN 
returned  non-defective  merchandise  subtect 
I to  201L  restocking  charge 
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PRODUCTIVITY 


It  copies  5V4 
and  3 V2  inch 
diskettes  all 
by  itself. 


just  load  your  diskettes, 
liM'ess  one  button,  and  walk 
away.  The  Victory  Duplica- 
tor automatically  copies  dis- 
kettes operating  stajKlak>ne 
cH"  attached  to  an  IBM/PC. 
Macintosh,  or  Mountain 
compatible  system. 

Bulk  cannisters  allow  (ast, 
easy  loading  and  unloading. 
Switching  drives  takes  less 
than  three  minutes. 


Copy  Different  Formats, 
Flawlessly. 

Our  Auto-Formal -Analysis" 
feature  lets.you  copy  dif- 
ferent formats,  including 
PS/2.  The  system  tests  for 
quality  and  accuracy,  sorting 
disks  into  one  of  two  output 
cannisters. 

iVo  User-Required 
Adjustments. 

The  Di^bcatcw’s  self- 
cabbratkm  and  simple  diaip>s- 
tics  for  checking  drive  aJi^- 
ment  allow  you  to  maintain 
the  system  without  outside 
service. 


Call  1-800-421-0103. 
And  ask  about  the  Victory 
family  of  affordable  duplica- 
tion systems — with  seriab- 
zatiai,  copy  protection, 
and  custom  label  printing. 


VICTORY 
ENTERPRISES 

Technology.  Inc. 


K91U  Research  blvd..B2 
Austin,  lexas  78758 
512-450-0801 


InEUr-iprcy  RFI.  Hmm(XI-1>«S331U7. 
Fnnktet  (4MU74)  270S1.  Luidin  *44  1 1 
Ml  *m.  (»2)  3167)&  StcKWnkn 

l4lyHl^74a) 


IHM  PC.  PSZ  M«4Mh.  and  MuaMi 


me  uadcnarks  a leipstncd  indnnariis  id 
thrr  mfvctne  hcddm 
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The  3V2''  Way  To  Make 
Portables  TMk  to  PCs. 


Drive  your  computer  happy. 


IN  ow  you  can  mount  a Toshiba  ZYi" 
floppy  drive  into  the  space  where  a SK" 
drive  would  ga  Our  universal  installa- 
tion kit  (included)  makes  it  easy  to 
install  in  your  1BM*PC.  XTyAT^or 
compatible.  A software  driver  is  avail- 
able if  needed.  And.  presto!  Media 
compatibility  between  portables  and 
their  deskbound  brethren. 


In  stock!  Call  Dotlie  Wilder 
for  the  name  of  your 
nearest  dealer. 


714-954-1125 


In  Touch  with  Tomorrow 

TOSHIBA 

^Wila  Amma  bt.  InfemiMiun  Sywm  Dmokh 
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■ ENVIRONMENTS 


little  work  when  it  receives  the 
WM_COMMAND  message.  The  window 
procedure  must  save  the  ID  to  use  later 
when  redrawing  the  window.  It  must  also 
remove  the  check  mark  on  the  previously 
selected  color  and  add  a check  mark  to  the 
new  selected  color. 

But  the  menu  window,  not  the  client 
window,  is  responsible  for  drawing  the 
menu,  including  drawing  check  marks 
next  to  items.  Thus,  the  menu  window 
must  be  told  to  remove  or  add  a check 
mark.  How  can  the  client  window  tell  the 
menu  window  to  do  this?  By  .sending  it  a 
message,  of  course.  In  this  case,  the  mes- 
sage is  MM_SETITEMATTR,  which  can 
be  translated  as  “Menu  Message — Set  the 
Attribute  of  a Menu  Item.  ’ ’ 

A program  can  send  a message  to  a 
window  by  calling  the  WinSendMsg  func- 
tion. The  four  parameters  to  the  function 
are  the  same  as  those  of  the  window  func- 
tion— the  window  handle,  the  message, 
and  the  two  message  parameters. 

The  processing  of  the  WM_COM- 
MAND  message  begins  with  calls  to  the 
WinQueryWindow  and  WinWindow- 
FromlD  functions.  The  WinQueryWin- 
dow function  with  a QW_PARENT  pa- 
rameter obtains  the  window  handle  of  the 
client  window’s  "parent."  which  is  the 
frame  window.  The  WinWindowFromlD 
then  obtains  the  window  handle  of  one  of 
the  frame  window’s  children,  specifically 
the  menu  window.  'This  is  stored  in  the 
variable  hwndMenu. 

BOXES2.C  maintains  the  currently  se- 
lected background  and  foreground  IDs  in 
the  two  variables  idBackground  and  id- 
Foreground.  These  are  initialized  (respec- 
tively) to  the  values  IDM_BACK- 
GROUND  +7  and  IDM_FORE- 
GROUND,  which  are  the  IDs  of  the  two 
items  initially  checked  in  BOXES2.RC. 

During  WM_COMMAND  processing, 
BOXES2.C  determines  whether  the  menu 
item  ID  is  for  one  of  the  background  colors 
or  foreground  colors  and  does  similar  prrr- 
cessing  for  the  two  ca.ses.  The  first  call  to 
WinSendMsg  sends  an  MM_SET1TE- 
MATTR  message  to  the  menu  instructing 
it  to  remove  the  check  mark  from  the  cur- 
rently checked  item.  The  two  32-bit  mes- 
sage parameters  that  accompany  the 
MM_SETITEMATTR  message  are  each 
actually  two  16-bit  values  stuck  together 
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A Message  to  People  Who  Are  About  to 
Buy  A 19"  Display  System  Elsewhere. 


Don’t  do  it. 

Not  before  you  see  our  new  DesignView/19  Display 
System,  because,  when  there’s  no  substitute  for 
quality,  you  can’t  make  a better  choice. 

This  excellent  display  system  is  quickly  capturing  the 
hearts  and  minds  of  art  directors,  designers  and  desktop 
publishers  everywhere.  And  there’s  good  reason. 

First,  we  have  an  excellent  selection  of  high  resolution 
drivers*,  and  a flawless  CGA  emulation  that  allows  you 
to  run  lOOO’s  of  software  programs  in  full  screen. 

Second,  we  offer  an  unusual  sixty-days  unconditional 
I money  back  guarantee  that  allows  you  to  use  this  Dis- 
I play  System  at  no  risk. 

Elite  Business  Applications,  Inc.  - 4201  Remo  Crescent  - Bensalem,  PA  19020  - (215)  639-9567 

•(1 280  xl024)  resolution,  two  full  8-1  /2"  x 11 " pages  side  by  side,  drivers  for  Ventura  Publisher,  PageMaker,  GEM,  AutoCAD, 
Publisher's  Paintbrush,  Lotus  1-2-3,  Symphony,  Windows,  Excel,  and  others.  The  DesignView/19  Display  works  with  any 
PC/XT/AT  (or  any  100%  compatible)  and  runs  lOOO's  of  programs  in  full  screen. 

Trademarits/Owners:  DesignVi0w/19/Elite  Business  AF^>lcations,  Inc,;  IBM/Intemationa!  Business  Machines,  Corp.;  Microsoft.  Windows  and  Excell/Microsoft  Corp.; 
PogeMoker/Aldus.  Corp.;  GEM/Digital  Research.  IrK.;  Ventura  F^blisher/Ventura  Software.  Inc.;  AutoCAD/Autodesk,  lr>c.;  Pubtisher's  PaintBrush/Z-Soft,  Corp,;  Lotus 
1 >2*3  & Symphony/Lotus  Devel^ment  Corp.  Copyright  1966  Elite  Business  Af^icotionsjne. 
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Third,  there  is  the  price....only  $1695,  complete  with 
monitor,  32  bit  Intel-based  video  controller  card,  and 
drivers. 

Plus  a 1-year  warranty  on  parts  and  labor. 

So  there  it  is:  excellent  drivers,  a no-risk  money  back 
guarantee  and  a price  hundreds  of  dollars  less  than  our 
nearest  competitor. 

Call  (215)  639-9567  and  order  your  DesignViewlI9 
Display  System  today! 

You  might  say  it’s  in  your  best  interest  to  do  so. 
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PRODUCTIVITY 


Database  Add-In  for  1 -2-3  Has  \ 


More  Capabilities  Than  Rivals 


by  Marvin  Bryui 
Hw  king  of  the  crowded  forest 
oflrOtas  1>2*3  database  odd-liu 
b aaqaestionably  (SYBASE. . . 

@BASE  was  developed  by 
tavmksCorp.  of  Concord,  Mass , 
makets  of  the  popular  SeeMORE  utili- 
ties that  add  additionaJ  columns  to 
the  screen  displays  of  Lotus  1 -2*3  and 
Symphony 

With  @BAS£,  it’s  possible  to 
build  colossal  32  M byte  databases  in 
the  standard  dBASE  III  Plus  fonnai 
without  ever  using  dBASE  itself.  Itos 
can  convert  a nornul  1-2-3  database 
instantly  into  a dBASE-cori^ble 
(ik.  as  «ell  as  set  up  dynamic  links 
that  will  import  updated  information 
bom  dBASE  record  every  time  a 
vrarksheet  is  recalcuiated 

A database  can  be  sorted  alpha- 
betically. numerically  or  chrono- 
logically cm  as  many  as  128  lev^. 

In  ba,  @BASEwili  pack  and  sort 
records  as  much  as  three  times  foster 
thandBASE... 

Data  can  be  analyzed  with  a 
cross-tabulation  module  to  provide 
ll^tning-fost  reports  in  response  to 
sud)  ouesUons  as:  ‘What  people 
in  each  division  earned  mote  than 
$20,000  in  cwnmissions  this  month?” 

In  addition,  records  can  be 
entered  ot  examined  in  a form  view, 


where  each  record  orrupies  an  indi- 
vidual screen.  Alternatively,  of  course, 
the  user  can  choose  the  usual 
one-record-to-a-line  formal. 

We  tested  die  current  $19S  release 
of  ^ BASE  along  with  a beta  copv  of 
the  Option  Pac.  vhich  will  retail  fer 
$89  95  Together,  these  two 
reblivety  inexpensive  prorlocts 
provlite  traly  lemarkable 
functionality. 

In  addition  to  the  indexing 
feaaite.  the  Option  (foe  wilt  join  files 
to  make  relational  databases,  create 
confuted  or  derived  fields,  sort  a 
dalaoase  without  rearranging  the 
records  on  disk,  and  automatically 
keep  flies  in  the  correct  sorting  order 
during  reccml  entry  or  updating. 

See  our  ad  on  page  63. 


As  a bonus.  dBASE  data  can  be 
turned  into  1-2-3  graphs  with 
praetkaJiy  no  e&rt  at  all. 

Persooics  has  developed  a series 
of  ^ DB  funcUorrs  to  pernrm  calcu- 
lations and  evaluate  records  within 
^ BASE ...  Each  of  these  functions  use 
one  or  more  arguments  to  identify  the 
database,  record  or  field  to  be  actri 
upon.  Some  functions  allow  criteria  to 
be  established,  such  as  selectinga 
subset  of  records 

Ihe  200-page  manual  for 
(a  BASE  is  excellent. . .Ihe  program 
adds  less  than  80K  bytes  to  the  RA.M 
overhead  of  1-2-3  Ifor  those  who 
use  both  d&ASE  and  Lotus 
1-2-5.  @BASE  b practically 
a requirement.  ■ 


A database  adrj-in  for  Lotus  1 -2-3 
that  will  access  and  create  dBASE 
files  without  the  use  ot  dBASE  itself. 
A superior  product  In  every  respect. 
Price:  $195 
From:  PersoniesCorp. 

2352  Main  St. , Building  2 
Concord.  MA  01 742 
(617)897-1575 
(800)44S-3311  X1104 


Back  up  your  software 
with  CopyWrite 

CopyWrite  backs  up  hundreds  of  copy  protected  software  packages 
tor  the  I BM  PC.  Where  feasible,  CopyWrite  removes  copy  protection 
entirely. 

CopyWrite  now  includes  ZeroDisk,  allowing  you  to  run  some 
popular  software  from  a hard  disk  without  anything  in  your  floppy 
drive.  Call  for  the  list  ot  software  it  handles. 

CopyWrite  is  revised  regularly  to  keep  up  with  the  latest  in  copy 
protection.  Revisions  are  available  tor  a small  charge. 

CopyWrite  requires  an  IBM  PC,  XT.  AT.  PS/2  or  compatible  with  256k  bytes  of 
memory  and  at  least  one  diskette  drive.  It  is  not  copy  protected.  CopyWrite  is  not  for 
making  copies  for  sale  or  trade,  or  for  any  other  use  that  deprives  software  authors 
of  payment  for  their  work. 

To  order,  send  us  a check  tor  $50  US  funds,  or  call  with  your  credit 
card.  We  ship  within  a day.  Available  on  3 and  5 inch  diskettes. 

Quaid  Software  Limited 

45  Charles  Street  East  Third  Floor  Dept  207 
Toronto  Ontario  Canada  M4Y  1S2 

(416)  961-8243 


■ ENVIRONMENTS 


(so  to  speak)  by  using  the  MPFROM-  ! 
2SHORT  macro.  The  second  message  pa-  : 
rameter  tells  the  menu  to  change  the  MIA 
_CHECKED  attribute  bit  for  the  item  by 
setting  it  to  0. 

BOXES2  saves  the  selected  menu  item 
ID  in  the  idBackground  or  idForeground 
variable  and  sends  another  MM_SET- 
ITEMATTR  message  to  the  menu  win-  | 
dow.  This  message  tells  the  menu  window 
to  add  a check  mark  to  the  indicated  item.  ^ 
The  second  message  parameter  tells  the 
menu  to  change  the  mIA-CHECKED  at- 
tribute bit  by  setting  it  to  MIA- 
-CHECKED  (that  is,  to  set  the  bit  to  1 ). 

This  is  fairly  standard  code  for  handling 
menu  check  marks.  Obviously  it  is  some- 
what complex  at  Erst  encounter,  but  it's 
certainly  easier  than  the  alternative,  which 
is  writing  your  own  menu  logic. 

INVALIDATING  THE  WINDOW  After 
processing  the  WM_COMMAND  mes- 
sage. BOXES2  must  repaint  the  client  | 
window  using  the  new  colors.  But  the  pro- 
gram postpones  this  and,  instead,  calls  | 

HinlnvalidatftRact  (hwnd,  NU1<L,  FALSE)  ; 

This  function  “invalidates"  the  entire  cli-  I 
ent  window.  BOXES2  is  telling  the  Pre- 
sentation Manager  that  the  surface  of  the  , 
client  window  needs  to  be  repainted.  The  I 
Presentation  Manager  then  sends  the  client 
window  a WM_PA1NT  message.  The  pro- 
gram repaints  during  that  message . 

This  is  one  of  the  peculiar  ways  in 
which  Presentation  Manager  programs  are 
structured.  A window  procedure  can  get  a 
WM_PAINT  message  at  almost  any  time. 

It  mu.st  always  be  prepared  to  repaint  the 
entire  window.  Thus,  it  makes  sense  to  ] 
paint  the  window  only  during  the 
WM_PAINT  message,  ciling  Winlnva- 
lidateRect  generates  a WM_PAINT  mes-  I 
sage  so  the  client  window  can  repaint. 

PROCESSING  THE  PAINT  MESSAGE 

Most  of  the  code  in  the  WM_PAINT  sec- 
tion of  ClientWndProc  is  similar  to  that 
section  in  BOXES  1 . The  additional  code 
involves  using  the  colors. 

A Presentation  Manager  program  can 
specify  a color  for  subsequent  drawing 
functions  by  calling  the  function 
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GpiSetColor  (hps,  IColor)  ; I 


P R 0 t)  U C T I V I T Y 


■ ■ ■ 


# 

# B0XES2  make  file 

#  

boxes2.obj  : boxes2.c  boxes2.h 

cl  -c  -G2sw  -W3  -2p  boxes2.c 

boxes2.res  : boxes2.rc  boxes2.h 
rc  -r  boxes2 

boxes2.exe  : boxes2.obj  boxes2.def  boxes2.res 
link  boxes2,  /align:16,  NUL,  os2,  boxes2 
rc  boxes2.res 


FIND 

ANYTHING 
on  your 

hard  disk... 
in  seconds! 


Figure  6:  TTtf’  make  file  used  to  generate  the  BOXES2  application . 


; BOXES2.DEF 

module  definition  file 

NAME 

BOXES2 

DESCRIPTION 

'Draws  boxes  in  client  window  (c)  1968,  Ziff  Communications  Co.' 

PROTMODE 

HEAPSIZE 

1024 

STACKSIZE 

8192 

EXPORTS 

ClientwndProc 

Figure  7:  The  BOXES2.DEF  module  definition  file. 

where  hps  is  the  handle  to  the  presentation 
space  obtained  from  the  WinBeginPaint 
function,  and  IColor  is  a color  index.  (The 
I prefix  on  the  variable  name  means  the 
variable  is  a 32-bit  long  integer.) 

The  Presentation  Manager  header  files 
have  a collection  of  color  index  identifiers 
beginning  with  CLR  (CLR_WHITE, 
CLR_BLACK.  CLR_RED,  and  so  forth). 
In  BOXES2,  the  alColors  array  is  initial- 
ized with  these  identifiers  in  the  same  or- 
der that  the  colors  appear  in  the  menu. 
(The  “al"  prefix  indicates  that  alColors  is 
an  array  of  long  integers.)  Thus,  BOXES2 
can  obtain  the  proper  color  index  from  al- 
Colors by  indexing  the  array  with  the  value 
(idBackground  - 1DM_BACK- 
GROUND)  or  (idForeground  - 
IDM_FOREGROUND). 

The  GpiBox  function  with  a DRO 
-FILL  parameter  draws  a filled  rectangle. 
This  is  used  to  color  the  background  of  the 
window  before  drawing  the  lines.  The 
line-drawing  logic  is  the  same  as  in  BOX- 
ESl.C. 

AUTOMATING  THE  COMPILATION 

Now  that  we've  started  using  a resource 
script,  creating  the  BOXES2.EXE  file  is 
somewhat  more  involved.  But  it’s  nothing 


that  MAKE  can't  handle.  The  make  file 
for  BOXES2  is  shown  in  Figure  6.  If  you 
have  the  Presentation  Manager  update  to 
the  OS/2  Software  Development  Kit  in- 
stalled, you  can  create  BOXES2.EXE 
from  all  its  components  by  tunning 

MAKE  BOXES 2 

Note  that  a change  in  the  BOXES2.H  file 
causes  MAKE  to  recompile  both  the  re- 
source script  and  the  C program  becau.se 
both  files  make  use  of  the  same  header  file. 
The  BOXES2.DEF  module  definition  file 
shown  in  Figure  7 is  the  same  as  BOXES- 
1 . DEF  except  for  the  program’s  name . 

COMING  UP:  DIALOG  BOXES  Near 
the  top  of  BOXES2.C  are  two  identifiers 
named  NUMBOXES  and  INCREMENT. 
The  values  of  these  identifiers  determine 
the  number  of  boxes  the  program  draws 
and  the  spacing  of  successive  boxes. 

Wouldn’t  it  be  nice  to  change  these  val- 
ues while  the  program  is  running  and  see 
how  the  new  design  looks?  Because  you 
may  want  to  change  them  to  a wide  range 
of  numbers,  a menu  isn’t  adequate. 

It  looks  to  me  as  if  BOXES3,  coming  in 
my  next  column,  will  have  to  contain  a di- 
alog box.  US 


In  contents  of  all  files— word  processor, 
databases,  source  programs,  accounting, 
random  notes. 

Instant  Search.  *it-n  Hot  key 

from  any  program.  Type  word,  word  root, 
word  proximity,  number,  or  phrase, 
with  wild  cards. 

F2  List  of  all  files  containing  search 
term  appears  in  seconds. 

Select  file.  Term  appears  highlighted 
in  its  surrounding  text  or  data. 

♦-t  ir*  Navigate. 

F8  next  hit  or  F10  next  file. 

Alt+p  Cut-and-paste  into  your  word 
processing  document. 

Search  without  indexing  OR  index  once 
to  make  searches  50  times  /aster  (while 
your  best  customer  is  still  on  the  phone). 

Automatic  indexing.  f9  Worlds 

fastest  indexing  and  smallest  index  (\5%). 
Up  to  7,500  files,  30  megabytes. 

Folders,  to  organize  your  data. 


Memory  Lane,  the  essential  companion 
to  your  DBMS  or  word  processor  for 
random  information  management  and 

full-text  retrieval.  $149 


Group  L Corp..  481  Carlisle  Dr., 
Herndon.  VA  22070  (703)471-0030 

Send copies  of  Memory  Lane 

at  $149  each.  VA  residents  add  4.5% 

□ Check  □ MasterCard 

□ VISA  □ American  Express 

Exp.  Date 

Card  No 

Signature 

Namp 

Company 

Street 

City 


State 

Telephone- 


_ Zip- 


Coll  800 
672-5300 
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HARD  DRIVES 


(^Seagate 

40  Mb  ST2S1 

Includes  drive,  AT  mounting  hard- 
ware & "Disk  Manager"  partition- 
ing-ftware  ^ 

Also  available  for  XT 


20 


I If  for  any  reason . you  are 
I not  completely  satisfied  | 
: with  any  product,  simply  \ 
I return  it  for  a prompt  and  ; 
: courteous  refund! 


Mb  ST225  KIT 


Complete  PC/XT  KIT  includes 
drive,  controller,  cables,  How-To 
manual  & mounting  hardware. 


*244 


40Mb  ST251 
PC/XT  KIT 


5369. 


Mb 

Complete  PC/XT  KIT 


Includes  drive,  controller,  cables, 

HoW'To  manual,  mounting 
hardware  & partitioning  software./  Complete  PC/XT  KIT  includes 


Seagate  150Mb  KIT 

*788 


CanplaiB  kit  locludci  drive,  obtei,  Pentor 
k ADRT  coniraUer,  How>To  Muaul, 

hardwwe  aad  *Oiik  Maua^r*  partitiontna 
•oftware.  RiU  Heiata.  SSma  tccMi  Une. 


Drives  and  Kits  are 
available  for  PS/2 
models  25  & 30! 


drive,  controller,  cables,  How-To 
manual  & mounting  hardware. 


Card  Drive 
Hard  Cards 


Seagate  ST4096 

Full  Height  • 28ms  access  lime  • Available  for  XT  or  AT 


Card  Drive  20S  soms  $319 
Card  Drive  30S  30ms  $349 
Card  Drive  508  soms  $499 


^QMb  Special! 

Sea — 

Ems  ai 

*549 

Includes  drive,  AT  mounting  hardware 
&"Disk  Manager”  partitioning 
software 


--  Features  -- 

• Available  for  most  Tandy  models 

• Quality  engineered  for  reliability 

• Super  easy  installation  & setup 

• ONE  YEAR  Warranty 

• Auto  park  heads 

These  Card  Drives  use  quality  Seagate  Hard  Drives 


We  carry  the  entire 
Seagate  product  line 
including  3.5"  drives 


%5Mh  ST277R 

40ms  access  • Half  Height 
Auioparking  heads 
This  drive  requires  an  RIX  controller 

$ 


Help  is  just  a phone 
call  away  with  our 
Technical  Assistance 
Department! 


389 


Includes  drive,  mounting  hardware  & 
"Disk  Manager"  partitioning  software 


High  Speed  40Mb 

Seagate  ST251-1 

28ms  access  • Half  height  • Auto  parking  heads 
Also  available  for  XT 

*409 

Includes  drive,  AT  mounting  hardware  & 
"Disk  Manager"  partitioning  software 


No  Surcharge  for  Visa  or  MasterCard  Orders 
Hours:  Sam  to  7pm  Monday  - Friday,  12pm  to  5pm  Sat.  MST 


HARD  DRIVES 

liiternationaf 

.An  IDN  ('ompiinj 


(800)  234- D 


vrsA 


SK 


Customer  Service:  (800)  541-8387 


1208  E.  Broadway  Road  #1 10  • Tempe,  AZ  85282 
(602)  784-1038  FAX:  (602)  829-9193 


Meet  ind  avaiUbility  tubjea  to  chaoge  without  notice.  All  itena  ue  NEW  with  manufacturci'j  wuranty.  5%  ■urchtrge  for  American  Exprew  ind  COD  orden.  P.O.'c  aecepled  NET  10  • subject  to  9% 
luicharge.  AddSlO  shipping  fer  APO/FPO  orderi.  30  Dty  Qutnmtce  conditiont:  dipping  A handling  charge  ia  not  refundable;  product  must  be  in  originBl  eamiiiitm  PCOOSSS 
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Fully  qualified 

FILENAMES  IN  C 


The  C program  presented  here  is  the  equivalent  of  last  issue’s  MASM  routine.  Comparing 
them  shows  that  sometimes  you  must  pay  a high  price  in  size  for  using  a high-level  language. 


Programs  that  let  the  user  change  di- 
rectories and/or  drives  must  be  care- 
ful to  store  filenames  in  their  com- 
plete form  rather  than  in  the  abbreviated 
fashion  MS-DOS  accepts  as  user  input.  1 
discussed  this  subject  in  detail  in  my  previ- 
ous column.  1 also  presented  there  a 
MASM  routine  (QFN.ASM)  to  build  fully 
qualified  filenames — that  is,  to  convert  a 
filename  with  a partial  path  and/or  missing 
drive,  .such  as 

. . \9ubdir\inyf ile  .dat 

into  a filename  that  includes  a drive  and 
full  path  from  the  root  directory,  such  as 

c : \mydir\3Ubdir  \rayf  ile . dat 

QFN.C.  which  is  shown  in  Figure  1 , is 
the  C equivalent  of  QFN.ASM.  It  is  called 
with  a pointer  to  an  ASCIIZ  filename: 

char  *p,*q; 
q="my file. dat"; 
p=qfn(q) ; 

and  it  returns  a pointer  to  a fully  qualified 
ASCIIZ  filename.  A null  pointer  is  re- 
turned if  the  specified  drive  and/or  directo- 
ry do  not  exist. 

Like  QFN.ASM,  QFN.C  does  not 
make  any  attempt  to  determine  whether  a 
particular  file  actually  exists — only  wheth- 
er the  specified  or  implicit  location  for  the 
file  is  feasible.  Thus,  the  routine  can  be 
used  to  generate  fully  qualified  names  of 
files  that  have  not  yet  been  created. 

You  can  also  use  QFN  to  evaluate 
drive/path  combinations  without  any  file- 
name. If  you  supply  QFN  with  only  a drive 
identifier,  it  will  return  the  drive  and  the 
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/* 

QFN.C  Qualify  Filename 

(C)  1988  Ziff  Davie  communicationa 
Ray  Duncan,  April  1988 

*/ 

finclude  <8tdio.h> 
linclude  <8tring.h> 
linclude  <doa.h> 

union  REGS  regs; 

static  void  8etdrv(int); 
static  void  setpath(char  *); 
static  int  getdrv(void) ; 
static  void  getpath(char  *); 

/* 

function  prototypes  */ 

static  char  qbuff(80]; 

char  *qfn(char  *p) 

{ 

char  tbuff[80); 

/* 

for  qualified  filename  */ 

/* 

target  directory  */ 

char  cpath[ 80  ] ; 

/* 

path  at  entry  */ 

int  edrive; 

/* 

drive  at  entry  */ 

char  *q; 

/* 

scratch  pointer  */ 

unsigned  i; 

/* 

scratch  index  */ 

edrive  * getdrv(); 

/♦ 

get  current  drive  */ 

getpath  < tepath [ 1 ] ) ; 

/* 

get  current  directory  */ 

cp«th[0]  « 'W'l 

/* 

and  prepend  backslash  */ 

/* 

any  drive  specified?  */ 

if ( (8trlen(p)  >»  2)  &&  (p[l] 

{ 

i « (p(0]  1 0x20)  - 'a' ; 

“■  ' : 

)) 

/* 

yes,  convert  ASCII  drive 
to  binary  drive  code  •/ 

8etdrv(i) ; 

/* 

switch  to  new  drive  */ 

if(getdrv()  l>  i) 

/* 

if  drive  doesn't  exist  */ 

return ( NULL ) ; 

/* 

return  an  error  */ 

(co/uinufs) 

Figure  1 : The  source  code for  QFN.C.  a function  that  converts  a partial file  speciftcatton  to  a fully 
qualified  path. 


■ POWER  PROGRAMMING 


P R O I)  LI  C 1 I V 1 1 \ 


getpath ( &cpath [ 1 ] ) ; 


P +•  2? 

) 

strcpy (tbuff , p); 

q = strrchr (tbuf f , '\\'); 

if  <q  1»  MULL) 

{ 

*q  « 0; 

if(q  -=  tbuff) 

Betpath("\\'*); 
else  8etpath(tbuff ) ; 

if (regs .x.cflag) 

( 

setpath ( cpath ) ; 
8etdrv(cdrive) ; 
return (NULL) ; 

} 

g +-  1; 

) 

else  q « tbuff; 


qbuff(0]  « getdrv()  'a'; 


qbuff ( 1 1 = ' : ' ; 
qbuff[2l  - 

getpath(tqbuff (3] ) ; 

i » 8trlen(gbuf f ) ; 

if(i  1=  3)  qbuff (i++]  = *\\'; 


strcpy (qbuff -fi,  q) ; 

8etpath(cpath) ; 
setdrv ( cdrive ) ; 

return (8trlwr( qbuff ) ) ; 

> 


/* 

Set  current  drive  using  MS-DOS 

*/ 

static  void  8etdrv(int  drive) 

{ 

regs. h. ah  - 0x0e; 
regs.h.dl  « drive; 
int86(0x21,  &reg8,  firegs); 

) 


/*  get  current  directory 
of  new  drive  */ 

/*  bump  ptr  past  drive  */ 


/*  copy  target  pathname 
to  local  buffer  */ 

/*  look  for  last  backslash  */ 

/•  any  path  specified?  */ 

/*  yes,  make  path  ASCIIZ  */ 

/*  select  directory  */ 

/*  target  is  root  */ 

/*  target  is  not  root  */ 

/*  exit  if  directory  */ 

/*  does  not  exist  */ 

/*  restore  original  path  */ 

/*  restore  original  drive  •/ 


/*  point  to  filename  */ 

/*  if  no  path  specified, 
point  to  filename  */ 

/*  now  drive  and/or  path 
are  selected,  build 
qualified  filename  */ 

/*  get  target  drive  and 
convert  to  ASCII  */ 

/*  add  drive  delimiter  */ 

/*  and  root  backslash  */ 

/*  get  target  directory  */ 

/*  length  of  drive+path  •/ 

/*  if  not  root  add  a 

trailing  backslash  */ 

/*  copy  in  filename  */ 

/*  restore  original  path  */ 

/*  restore  original  drive  */ 

/*  fold  pathname  to  lower 

case,  return  pointer  */ 


Int  21H  Function  0EH 


(Filturr  I amtinuex) 


current  path  tor  that  drive.  If  you  provide 
QFN  with  a partial  or  relative  path  termi- 
nated by  a backslash,  it  will  return  a fully 
qualified  drive  and  path  combination. 

To  keep  QFN  .C  as  generic  as  possible. 
I have  used  only  the  int86  function  to  get 
and  set  drives  and  directories.  The  cixle 
has  been  tested  with  both  Turbo  C,  Ver- 
sion 1.5.  and  Microsoft  C,  Version  5.0, 
and  should  also  be  easy  to  ptirt  to  other 
MS-DOS  C compilers. 

HOW  QFN.C  WORKS  The  logic  of 
QFN.C  almost  exactly  parallels  that  of 
QFN. ASM.  Like  its  MASM  cousin. 
QFN.C  relies  on  MS-DOS  to  do  most  of 
the  hard  work  in  parsing  paths,  directory 
alia.ses.  and  the  like. 

QFN  first  saves  the  current  drive  and  di- 
rectory with  interrupt  2lh  functions  I9h 
and  47h.  The  program  then  picks  the  drive 
off  the  argument  string,  if  any  drive  is 
present,  and  selects  it  as  the  current  drive 
with  interrupt  2lh  function  OEh.  To  make 
sure  the  drive  actually  exists,  QFN  checks 
the  current  drive  to  see  if  it  matches  the  one 
.selected,  returning  an  error  if  the  drives  are 
are  different. 

Next.  QFN  copies  the  argument  siring 
to  a local  buffer  and  scans  for  the  lust  back- 
slash character,  using  the  very  handy  li- 
brary function  strrehr . If  no  backsla.sh 
is  found,  the  current  directory  of  the  cur- 
rent drive  is  assumed.  If  a backslash  is  en- 
countered, QFN  terminates  the  supplied 
path  with  a null  byte  and  calls  interrupt  2 1 h 
function  3Bh  to  make  it  the  cuirent  directo- 
ry. (A  little  extra  logic  is  necessary  here  to 
handle  the  ca.se  of  the  rixH  directory , where 
the  backslash  character  is  the  name  of  a di- 
rectory rather  than  a delimiter.)  If  function 
3Bh  fails,  we  know  that  the  path  is  invalid, 
and  an  error  is  returned  to  the  caller. 

At  this  point,  the  drive  and/or  directory 
specified  by  the  user  have  been  selected. 
The  fully  qualified  filename  is  built  up  by 
calling  interrupt  2 1 h functions  I9h  and  47h 
to  get  the  current  drive  and  directory,  for- 
matting them  together  in  a buffer,  and  then 
appending  the  original  filename.  The  drive 
code,  path,  and  filename  arc  folded  to  low- 
crca.se  characters  for  visual  consistency. 
Finally,  the  original  drive  and  path  are  re- 
stored, and  a pointer  to  the  fully  qualified 
filename  is  returned  to  the  calling  pro- 
gram. 
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Surprise.  Now  you  get  both  in  the  same  package. 
New  Clipper"  from  Nantucket!" 

Our  latest  version — Summer  ’87 — is  still  the  best- 
performing compiler  ever.  It  lets  users  run  dBASE' 
applications  up  to  20  times  faster.  But  there’s  a lot 
more  to  it  than  raw  speed. 

Because  new  Clipper  is  one  of  the  most  mwerful, 
full-featured  development  languages  ever.  And 
gives  you  more  control  over  your  applications  than 
any  release  of  dBASE  ever  will.  Now  or  in  the  future. 

Instead  of  designing  Clipper  as  an  add-on,  we’ve 
structured  it  as  an  extended  database  language  that 
uses  dBASE  as  a subset.  In  addition  to  emulating 
the  dBASE  language,  we’ve  added  commands  for 
menus,  screens,  windows  and  extended  functions. 

As  a result,  you  get  dBASE  compatibility  and  an 
entirely  new  level  of  power  and  versatility. 

And  with  Clipper’s  open  architecture,  you  can 
write  functions  in  Clipper,  C,  Assembler  or  other 
lanmages,  and  inte^ate  them  into  one  seamless 
apjgication.  Which  helps  you  create  more  sophisti- 

C Nantucket  Corporation,  1988.  Nantucket  is  a reKii^tered  trademark  and  Clipper  is  a 
trademark  of  Nantucket  Corporation.  dBASE  is  a rejpstered  trademark  of  Ashton-Tate. 


cated  applications  in  less  time.  And  by  using  our 
full-featured  debugger,  you’ll  be  done  even  faster. 

We  also  dve  you  source  code  security  that 
keeps  users  mom  damamng  your  application.  And 
sopnisticated  record  and  file  locking  capabilities  that 
make  networking  applications  easier  to  create.  But 
no  matter  what  you  create,  you  don’t  have  to  buy 
runtime  modules  or  additional  software.You  don’t 
even  have  to  pay  licensing  fees. 

If  you  haven’t  tried  Clipper  yet,  just  call  (213) 
390-7923  today.  We’ll  send  you  full  information  and 
a free  demo  diskette.  Or  the  complete  program, 
if  you’d  rather. 

But  call  today.  And  see  how  e 
best  dBASE  development 
language.  Just  get  the  fastest 
compiler.  And  open  the  box. 

Clipper' 

Nantucket,  12555  W.  Jefferain  Boulevard 
Los  Angeles,  CA  90066  Telex:  650-2574125 


CIRCLE  196  ON  READER  SERVICE  CARD 


/* 

set  current  path  using  MS-DOS  Int  2lH  Function  3BH 

*/ 

static  void  8etpath(char  •p) 

{ 

regs.h.ah  » 0x3b; 
rega.x.dx  - (unsigned)  p; 
int86(0x21,  ftregs,  ftregs); 

> 

/* 

Get  current  drive  using  MS-DOS  Int  21H  Function  19H 

*/ 

static  int  getdrv(void) 

{ 

regs.h.ah  ■ 0x19; 
int86(0x21,  ftregs,  6regs); 
return ( regs . h . al ) ; 

) 


/* 

Get  current  path  using  MS-DOS  Int  21H  Function  47H 

*/ 

static  void  getpath(char  *p) 

{ 

regs.h.ah  « 0x47; 
regs.h.dl  ~ 0; 
regs. X. si  « (unsigned)  p; 
int86(0x21,  firegs,  tregs); 

^ iFiKure  I fnds} 


/* 

TRYOFN.C  Demonatration  of  usa  of  OFN.C 
Bkodule  to  qualify  fllananaa. 

Ray  Duncan,  April  1988 

*/ 

finclude  <atdio.h> 

extern  char  *qfn(char  *); 

main (int  argc,  char  *argv[]> 

{ 


char  buf£er[B0]; 

/* 

buffer  for  user  input  */ 

char  *p; 

/* 

receivea  ptr  from  qfn  •/ 

while(l) 

{ 

printf (*'\nEnter  filename: 

/* 

do  until  empty  line  */ 

/* 

prompt  user  for  filename  */ 
")5 

get8(buffer) ; 

/* 

read  in  filename  */ 

if(buffer(0]  » 0)  break; 

/* 

exit  if  no  entry  */ 

p B qfn(buffer) ; 

/* 

else  qualify  filename  •/ 

if(p  l>  NULL) 

/* 

display  filename  or 

error  message  */ 


printf ("\nThe  full  pathnaune  isi  %s\n",p); 
else  printf (”\nBad  £ilenanel\n*); 

) 


Figure  2:  Tfw  .source  code  for  TRYQFN.C.  a demonstration  program  using  the  QFN function. 


THE  QFM  ROUTINE  IN  ACTION  The 
progmm  TRYQFN.C  shown  in  Figure  2 
demonstrates  the  use  of  the  QFN  routine.  It 
prompts  the  user  for  a Filename,  qualifies  it 
with  the  drive  and  full  path,  and  displays 
the  result.  The  demo  program  may  be  ter- 
minated at  any  time  by  pressing  the  Enter 


a Quick  size  comparisons 
after  assembling  or 
compiling  both  modules 
show  the  C programs 
are  six  to  seven 
times  as  large  as 
the  MASM  version. 


key  alone  in  response  to  a prompt  or  by  en- 
tering Ctrl-C  ( "C).  A sample  session  with 
TRYQFN  is  shown  in  Figure  3. 

If  you  are  using  Microsoft  C .‘i.O,  enter 
the  following  command  to  compile  and 
link  TRYQFN.C  and  QFN  .C  into  the  exe- 
cutable program  TRYQFN.EXE: 

CL  TRYQFN.C  QFN.C 

If  you  are  using  Turbo  C,  create  a project 
File  TRYQFN. PRJ  containing  the  lines 

TRYQFN.C 

QFN.C 

and  then  “make”  the  project  File  by  load- 
ing it  and  pressing  the  F9  key. 

THE  LANGUAGE  WARS  Having 
equivalent  MASM  and  C versions  of 
TRYQFN  and  QFN  in  hand,  1 decided  to 
do  some  quick  size  comparisons.  I assem- 
bled or  compiled  and  linked  both  mcxlules 
without  symbolic  debugging  information. 
In  the  case  of  the  C compilers,  I selected 
optimization  for  size  and  used  the  small- 
memory  naxJel,  The  comparative  results 
are  shown  in  Figure  4. 

Aside  from  the  differences  between  the 
ctxle  generated  by  the  two  C compilers, 
there  is  another,  much  more  dramatic  dif- 
ference between  the  C programs  and  the 
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■ POWER  PROGRAMMING 


MASM  program.  Even  though  I made  no 
attempt  at  all  to  optimize  the  MASM  code 
for  size — and  allowed  the  C compilers  to 
do  their  best  (or  worst)  at  size  optimiza- 
tion— the  C versions  of  the  executable  pro- 
gram are  six  to  seven  times  as  large  as  the 
MASM  version  I 

Why  do  I bring  all  this  up?  Because 
there  are  people  who  would  like  you  to  be- 
lieve that  there  is  no  longer  any  reason  to 
use  assembly  language.  The  new  Micro- 
soft OS/2  Programmer's  Reference  Man- 
ual. for  example,  dixrumcnts  all  the  system 


calls  as  C function  prototypes,  effectively 
disenfranchising  all  the  MASM  (and  FOR- 
TRAN, BASIC,  and  Pascal)  programmers 
who'd  like  to  write  OS/2  applications. 

Figure  4 provides  a simple  lesson,  but 
not  a misleading  one.  Although  CPU  pow- 
er. RAM,  and  disk  space  are  cheap  today, 
they  are  not  yet  free.  Imagine  the  conse- 
quences if  every  program  on  your  disk 
were  six  or  seven  times  as  big  as  it  needed 
to  be  to  get  its  job  done!  When  size  and 
speed  are  important.  C compilers  still  have 
a long  way  to  go  before  they  can  eliminate 


the  need  for  assembly  language. 

Speaking  of  the  future  of  C compilers.  I 
recently  participated  in  a panel  on  this  top- 
ic at  the  West  Coast  Computer  Faire.  Two 
of  the  other  members  of  the  panel  were  Da- 
vid Intersimonc  of  Borland  International 
and  Greg  Lobdell  of  Microsoft  Corp. . both 
fervent  partisans  of  their  respective  com- 
panies' C translators.  Aside  from  the  for- 
mula sales  pitch  and  goals  for  the  future 
that  both  presented  (improved  editors,  de- 
buggers, optimization,  object-oriented  ex- 
tensions, computer-assisted  software  de- 
sign Uxjis,  and  so  on),  they  made  a couple 
of  interesting  points. 

Both  men  warned  against  taking  the 
benchmarks  commonly  used  by  reviewers 
to  compare  C compilers  too  seriously.  I 
heartily  endorse  this  position,  since  the 
popular  benchmarks  have  little  predictive 
value  for  the  fellow  who  is  writing  a ' "typi- 
cal" MS-DOS  application.  The  best  test  of 
all.  when  deciding  which  compiler  to  buy, 
is  to  compile  your  own  prixluction  ctxle  on 
each  and  observe  the  results. 

For  my  own  part,  I’d  also  advise  you  to 


OTRYQFN  <Enter> 

Enter  filename: 

foo.dat  <Enter> 

The  full  pathname 

is : 

c : \word\pc\foo.dat 

Enter  fileneune: 

c:.. \foo.dat  <Enter> 

The  full  pathname 

is : 

c : \word\f  oo . dat 

Enter  filename; 

c:..\  <Enter> 

The  full  pathname 

is : 

c : \word\ 

Enter  filename:  <Enter> 

C> 

Figure  3:  A sample  session  sltowinn  operation  of  the  TRYQFN  demo  program. 


Comparing  File  Sizes:  Assembler  vs.  C Compiler 


TRYQFN.OBJ 


TRYQFN.EXE 


MASM  Turbo  C Microsoft  C 


Figure  4:  QFN  and  TRYQFN  object  and  executable  Jile  sizes  (in  bytes)  for  MASM  5.0.  Turlnt  C / .0.  and  Microsoft  C 5.0.  C compiles  were 
performed  with  optimization  for  size,  usin^  the  small-memory  nu>del. 
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MAGAZHE  FOR  lESS 
IHAN  <1.19  A COPY! 


Aake  advantage  of  this  special  offer  and  subscribe  to 
PC  MaMzine  and  SAV'E  60%  with  these  low  prices — You'll  SAVE 
over  $1.76  a copy! 

PC  Magazine  is  the  best  magazine  covering  desktop  com- 
puting. Every  issue  delivers  the  information  you  need. 
Unbiased  product  reviews  and  comparisons. . . in-depth 
coverage  on  new  applications  that  can  save  you  money... 
And  you  'll  sat  e over  S77ona  two-year,  44  issue  subscrip- 
lion'to  PC  MAGAZINE! 

Subscribe  today  to  the  IBM/MS  DOS  magazine  that  delivers  hands- 
on  tested  PC-PS/2  product  comparisons  and  evaluations  con- 
ducted by  PC  Labs,  the  publishing  industry’s  independent 
IBM-compatible  product  testing  laboratory  and  save! 


TVvo  years  (44  issues)  for  $51.97.  SAVE  60% ! 
Less  than  $1. 19  a copy! 

One  year  (22  issues)  for  $31.97.  SAVE  51% ! 
Only  $1.45  a copy. 

Savings  based  on  newsstand  price  of  S2.95  per  issue. 

Basic  annual  subscription  is  S44.97. 


FOR  FAST  SERVICE 
CALL  1-800-525-0643 


Mainframe  Power  for  your  PC! 


If  you  need  or  are  accustomed  to  the 
throughput  of  a 32-bit  mini,  including  any  of 
DEC'S  VAX  series,  MicroWay  has  great  news 
for  you.  The  combination  of  our  NDP  compilets 
and  our  mW1167  numeric  copixxsessor  gives 
your  386  PC,  VAX  speedNf  you  don't  own  a 
386  PC,  we  provide  a number  of  economical 
PC  and  AT  upgrade  paths. 

Many  of  our  NOP  Fortran-386  users  are 
reporting  turn  around  times  that  are  two  to  six 
times  faster  than  their  VAX.  The  exact  times 
are  a function  of  the  VAX  processor  being  used, 
the  speed  of  the  366,  the  number  of  users  being 
served  by  the  VAX,  and  the  coprocessor  being 
used  with  the  386.  There  are  currently  over  400 
developers  using  our  NDP  tools  to  port  32-bit 
applications.  To  help  the  386/1 167 engineering 
standard  emerge,  MicroWay  Is  co-marketing 
several  mainframe  applications  that  have  been 
ported  by  our  customers.  In  addition,  this  ad  in- 


Dr.  Robert  Alwall,  a leading  defense  sciendst, 
calculalBs  that  NDP  Fortran-386  is  currently 
saving  him  $ 12,000  per  month  in  rentals  of 
VAX  hanhvare  and  software  while  doubling 
his  producdvityl 


Fred  Ziegler  of  AspenTech  in  Cambridge, 
Mass,  reports  T ported  900,000  Hnes  of 
Fortran  source  in  two  weeks  without  a single 
problemi’ AspenTech's  Chemical  Model^ 
System  is  in  use  on  mainframes  worldwidB 
and  is  probably  the  largest  application  to  ever 
run  on  an  Intel  processor. 


Dr.  Jerry  Ginsberg  of  Georgia  Tech  reports 
‘My  problems  run  a factor  of  six  faster  using 
NDP  Fortran-386  onanmW1167  equipped 
386/20  than  they  do  on  my  MioroV/tX  II. ' 


troduces  the  first  of  many  utilities  that  will  ease 
the  potting  of  your  favonte  in-house  programs. 
These  Include  tools  like  NDP-Plot,  which 
provides  CalComp  compatible  screen  and 
printer  graphics,  arid  NDP  Windows. 

MicroWay  has  mW1 1 67  boards  in  stock  that 
run  on  the  Comoaq  386/20,  IBM  PS2/80, 
Tandy  4000,  ATAT  6386,  Acer  386/20,  Everex 
Step  386/16(20),  H.P.  Vecira  RS/16(20)  and 
others.  We  now  have  a new  board  for  the  Com- 
paq 386/20  which  combines  an  1 1 67  with  VGA 
support  that  is  register  compatible  with  IBM  — 
the  ‘SlotSaver.  It  features  an  extended 
800x600  high  res  mode  that  is  ideal  for  386 
workstations. 

Rnally,  we  stiH  offer  the  16-bit  software  and 
hardware  which  made  us  famous.  If  you  own  a 
PC  or  AT  and  are  looking  for  the  best 
8087/80287  support  on  the  market,  call  (508) 
746-7341  and  we'll  send  you  our  full  catalog. 


32-Bit  Compilers  and  Tools 


NDP  Fortr*n-386'~  and  NDP  C-386~  Com- 
pilers generate  glob^ly  optimized  mainframe 
quality  code  and  run  in  386  protected  mode 
under  PharLap  extended  MS-DOS,  UNIX,  or 
XENIX.  The  memory  model  employed  uses  2 
s^ments,  each  of  which  can  be  up  to  4 
gigabytes  in  length.  They  generate  code  for  the 
80287, 80387,  or  mW1 167.  Both  compilers  in- 
clude high  speed  EGA  graphics  extensions 
written  in  C that  perform  BASIC-tiKe  screen 
operations $595  each 

• NDP  Fonran-386'^  Full  implementation  of 
FORTRAN-77  with  Berkeley  4.2,  VAXA/MS 
and  Fortran-66  extensions. 

• NDPC-386™  Full  implementation  of  AT&Ts 
PCC  with  Microsoft  and  ANSI  extensions. 


NDP  Package  Pricing: 

387FaatPAK-16:  NDP  Compiler,  PharLap. 

and  80387-16  Coprocessor $1299 

1167FastPAK-16:  NDP  Compiler.  PharLap, 
and  mW1 167-16  Coprocessor $1695 


NDP  Windows^  » NDP  Windows  includes  80 
functions  that  let  you  create,  store,  and  recall 
menus  arid  windows.  It  works  with  NDP  C-386 
and  drives  all  the  popular  graphics  adapters. 
Library $125,  C ^urce $250 

NDP  Plot^  — Calcomp  compatible  plot  pack- 
age that  is  callable  from  NDP  Fortran.  It  in- 
cludes ckivers  for  the  most  popular  plotters  and 
printers  and  works  with  CGA,  Hercules,  EGA 
and  VGA $325 

NDP/FFT*^  — Includes  40  fast  running,  hand 
coded  alTCiithms  for  single  and  double  dimen- 
sioned FFTs  which  take  advantage  of  the  32- 
bit  addressing  of  the  386  or  your  hard  disk.  Call- 
able from  NDP  Fortran  or  NDP  C with  1 167 and 

387  support $250 

387FFT  for  1 6-blt  compilers $250 

367BASIC™  — A 16-bit  Microsoft  compatible 
Basic  Compiler  that  generates  the  smallest 
.EXE  files  and  the  fastest  running  numeric  code 
on  the  market $249 


MicrvWay* 

80386Support 


Monoputar™ 

The  woriifs  most  popular  Transputer  develop- 
ment product  runs  all  MicroWay  Transputer 
software  using  eitheraT414  or  T800.  The  T800 
processor  has  built-in  numerics  and  provides 
performance  comparable  to  an  80386  running 
at  20  MHz  with  an  mW1 167.  The  new  3L  Paral- 
lel C and  Fortran  Compilers  makes  this  an 
especially  attractive  porting  environment  Can 
be  upgraded  to  2 megabytes. 


MonoputerwilhT414(0MB) $995 

Monoputer  with  T800  (0  MB) $1495 


Quadputer™ 

This  board  for  the  )(T,  AT,  or  386  can  be  pur- 
chased with  2, 3 or  4 Transputers  and  1 , 4 or  6 
megabytes  of  memory  per  Transputer.  Two  or 
more  Quadputers  can  be  linked  together  to 
build  networirs  with  mainframe  power  which 
use  up  to  36  T ransputers.  One  customer's  real- 
time financial  application  has  gone  from  8 
hours  on  a mainframe  to  16  minutes  on  a sys- 
tem containing  five  Quadputers. ...  from  $3495 

Transputer  Compllara  and  Applications 
MicroWay  and  3L  offer  Parallel  languages  for 
the  Monoputer  and  Quadputar. 

MicroWay  Parallel  C $595 

MicroWay  Occam2 $495 

3L  Parallel  C $895 

3L  Parallel  Fortran  $895 

pFIetd  — A specialty  finite  element  analysis 
package  targeted  at  Transputer  networks. 
Ideally  suited  to  take  advantage  of  the  6 
Megaflop  speed  of  the  Quadputer $ 1 600 


Call  (508)  746-7341  for  our 
free  catalog! 
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Numeric  Coprocessors 


mW1167™  — Built  at  MicroWay  using  Weitek 
components  and  an  80387  socket. 


mW1 167-16  $995 

mW1 167-20  $1595 

mW1167/VGA-20  •SlotSaver'  $1995 

8087  $99 

8087-2  $154 

80287-8  $239 

80287-10  $295 

80387-16  $475 

80387-20  $725 

287Turbo-12  (for  AT compatibles) $450 

DRAM CALL 


(All  of  our  Intel  coprocessors  include  87test.) 


PC  and  AT  Accelerators 


MicroWay  builds  a number  of  8086  and  80286- 
based  PC  accelerators  that  are  backed  up  by 
the  best  customer  support  in  the  industry. 
Number  Smasher^  (8087  & 512K)  . . $499 


FastCACHE-2S6/9  MHz $299 

FsstCACHE-286/12  MHz $399 

SuperCACHE-286/12MHz  $499 

Intel  Inboard™  PC  (1  MB) $950 


Intelligent  Serial  Controllers 


MicroWay's  At4™,  ATS^,  and  ATI  6^  are  Ihe 
fastest  80166-based  intelligent  serial  control- 
lers on  the  market  They  come  with  drivers  ^ 
UNIX,  XENIX,  and  PC  MOS. 

AT4...$795  AT8...$995  AT16...$1295 


32-Bit  Applications 


COSMOS-M/386  — SRAC's  finite  element 
package  for  the  80386  with  an  80387  or 
mW1167  provides  mainframe  speed  and 
capacity.  Turn  around  times  rival  the  VAX  8650 
and  are  6 to  15  times  that  of  an  AT:  from  $995 

PSTAT-386 — This  mainframe  statistics  pack- 
age has  been  used  by  government  and  in- 
dustry tor  20  years.  The  full  version  was  ported. 
Requires  4 to  6 megabytes  of  memory:  $1495 
NDP/NAQ™  — Features  a library  of  800  en- 
gineering and  scientific  numerical  algorithms. 
Callable  from  NDP  Fortran $895 


Micro 

my— 


The  World  Leader  in  PC  Numerics 

P.O.  Box  79.  Kingston.  MA  02364  USA  (508)  746-7341 
32  High  St..  Kingston-Upon-Thames.  U.K..  01‘S41-S466 
St.  Leonards.  NSW,  Australia  02-439‘8400 


P R O ])  U C T I V I T Y 


■ POWER  PROGRAMMING 


apply  the  same  sort  of  skepticism  to  claims 
about  compilation  speed.  Although  it’s 
very  popular  right  now  to  advertise  compi- 
lation speeds  of  tens  of  thousands  of  lines 
per  minute,  anyone  who  writes  and  com- 
piles individual  modules  more  than  a few 
hundred  lines  long  would  profit  much 
more  from  learning  something  about  struc- 
tured modular  code  design  than  from  buy- 
ing a faster  compiler.  And  when  modules 
are  kept  down  to  reasonable  sizes,  the 
speed  of  the  MAKE  and  LINK  utilities  and 


■ Readers  should  be  wary 
of  off-the-cuff  judgments 
pronounced  by 
programming  language 
columnists  (such  as 


Discover  SimpLAN' 

The  Intelligent  Printer  Sharing  Network 


o Low  cost  network  for  sharing  printers  and  plotters 
o Easy  to  install,  simple  to  use 
0 User  transparent  operation 
o All  applications  run  without  modification 
o Automatic  document  separation  and  paper  management 
o Large  number  of  users  can  be  accomodated 

For  additional  information,  contact  your  dealer  or  call  toll  free: 

800-445-61 90  , or  408-746-2965  [inside  California) 


ASP  COMPUTER  PKODUCIS,  INC 


1026  W,  Maude  Ave,,  Suite  305 
Sunnyvale,  California  94086 
Fax:408-746-2803 


myself). 


the  time  required  to  load  the  compiler  from 
disk  become  at  least  as  significant  as  the 
number  of  compiler  lines  per  minute. 

Mr.  Intersimone  also  sUessed  that  read- 
ers should  be  wary  of  off-the-cuff  judg- 
ments pronounced  by  programming  lan- 
guage columnists  (such  as  myself).  Again 
I feel  obligated  to  agree — though  perhaps 
not  for  exactly  the  reasons  put  forth  by  Mr. 
Intersimone.  This  column  and  others  like  it 
are  written  under  tight  deadlines  and  space 
constraints,  with  a lead  time  of  at  least  90 
days.  There  is  usually  not  time  or  room  to 
analyze  products  in  detail,  and  worse  yet. 
in  today’s  fast-moving  programming  lan- 
guage market,  statements  about  a product 
can  be  sadly  out  of  date  by  the  time  they 
appear  in  print.  So  mistakes  ate  bound  to 
happen;  all  I can  promise  is  that  they  will 
be  rectified  and  atoned  for  properly  when 
they  occur. 

THE  IN-BOX  Please  send  your  com- 
ments and  suggestions  to  me  at  any  of  the 
following  e-mail  addresses: 

PCMagNet:  72241,52 
MCI  Mail;  Imi 

BIX:  rduncan  iiS 
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Genealogy 

$79.00 


Untaot  Kssur  o Aentalogp  fiam  San  JHanantT 

Call  GaneaLogic  Systems  Toll  Free  1-800-222-9409 

V you  ors  looking  forfait  convenience,  user  fi1endlne«.  IntuiHve  logic  ond  fiexa>le 
power.  Lineage  MosterO  b for  you!  Self  tutoring  whAe  you  are  learning,  geti  you  up  to 
speed  fait.  Automaticly  bypass  tutoring  os  you  learn  it's  commondi  No  wasted  time 
endless  menus  and  constricting  dtf  o access  regiments.  Uneoge  liAaiteiO  allows 
you  to  work  the  you  think.  Flexibiltyl  Al  famiy  Inkoge  b outornatic.  no  need  to 

remember  record  numbers! 

LIneoge  MasterO  b by  for  the  most  productive  genealogy  progrom  ovoioble  on 
the  market  today,  increase  your  productMty  over  ANV  other  genealogy  progrom 
you  might  be  using.  Lineoge  M^eiC  v^l  accept  data  from  most  other  popular 
genealogy  data  bases. 

Lineage  Maslere>  has  features  you  will  love! 


• Comnvnd  dtven  with  prorrph. 
occM  dikrcnons  wtn  one  or  two 
key  tfiokes. 

•ContsRi  senbIKe  orvtaeen  helps 

• AutemoSIc  fomly  febtoo# 

• Browse  omonQ  mdMducli.  tarmes 
SAiiKely 

• Electiorsc  Scratch  Pod  bores  setoded 
records  lor  lal«  recoS 

• Automated  record  delerion 
ondielrMng 

t Auto  Oed  Sorter,  crskben  ore  dwoys 
b dvonoloolcol  order 

• Amp  gJcMy  to  orry  record 

• Oeto  rapetINe  names  wl  places  vb>en 
odrerig  new  records.  Avoid  redundant 
daloertiy 

• Find  records  FAST,  even  in  loioe  doto  Poses 
by  porHol 

• MalrSaln  Btood  ond  Adoptive  podtprees 

• user  deArted  everVi.  change  detoLii  everts 
to  mold)  you  needs 


• Soiioe  Oaltans.  evertt  bbwd  docurentallon 

• Evert  triced  notes 

• Oocunent  both  lonbles  ond  bdMdMb 

• irelcTbnome  sating,  even  In  idge  databases 

• Report  Generoltorv  bngle.bcsdied  and 
certinous  reports 

• Mrs  pedgree.  oaodcsed  lomSy  groksis  aid 
documents  dl  from  o mgle  carrvnand 

• Reports 

• Famiy  Gratps  <ctoa  refemced  to  pedgrees) 

• Pedgrees  outomaDcdhr  nonbered 

• Aipho  sorted  moMduGb 

• Abbia  sorted  martoges 

• User  debned  repals.  debgn  yea  own  reports 

• IDS  suCmUons 

• Print  reports  w«i  selected  dphoa 
runerte  ranges 

• Monymae 

• Optlcnd  IDS  GEDCGM  bondad  oorrpalUe 

• Data  ties  conpotUe  vdh  DBASE  I B ■ 

• Rirs  on  PC-OOS/MS^XDS.  CP/M 

• Up  to  person  oopodh 


• flVf  Uf&tAD£S  FOtl  1 YEAK 

We  guorontee  you  will  prefer  Uneoge  MosteiC  over  ony  other  genealogy  program.  Toke 
Llne^je  MasteiO  for  an  optionoi  test  drive  today.  If  your  tirne  b worth  anything,  ot  onty  $79.00. 
Lineoge  MasteiC  b a bargain  over  other  ^neoio^  software  at  any  price. 


Endorsed  by  the  British  Heritoge  Forum  and  prolossional  gonoatogists 
Apprevod  lor  submiMions  to  th#  10$  Family  HWoiy  Dopartmont. 

Coll  tol  tf,  1 -600-336-6644, 1 -600-222-9409,  or  writ*  to: 
GeneoLogIc  Systoms,  140  West  900  South,  Orem.  Utah  640S6 

$603  SNppbg  ono  HorvSbg.  (Utoh  Bebderts  odd  6.36%  sdes  lac.) 
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Others  offer  the  Ordinary  in 


Northgate  speaks  auietla  and 
Delivers  Screaming  Performance! 

What  good  is  splashy  color  advertising  when  the  systems  others  sell  don’t  come  near  matching 
the  performance  or  price  of  Northgatefe  blazing]^  fast  Tlirbo  Throughput  family  of  Computers? 

Dorit  let  color  ads  color  your  perspective.  Northgate  advertises  its  systems  in  monochrome 
We  give  you  facts,  everything  you  need  to  make  a meaningful  con^)arisoa 

And  what  we  save  in  mono  ads  is  another  way  we  help  keep  your  cost  at  rock  bottom. 

(You’d  be  amazed  at  what  color  ads  cost). 

Hollow  claims?  "^ical  Con^ter  Industry  Puff?  Well,  take  a look  for  yourself  and 
see  what  the  Erqrerts  say 


READ  WHAT  PC  MAGAZINE  SAID  ABOUT  NORTHGATE’S  386* 


FIRST  LOOKS 


Nwti^te  Power 386:  Pr&nium 
Perfoimnce  at  a Bargain  Price 


II  \\I)S  <)\ 

1 1 

BYBILLQBRIEN 

Field-leading  386  performance 
just  got  cheaper.  Northgate 
Computer  Systems'  Power  386 
rivals  the  power  of  the  Compaq 
Deskpro  386/20  at  a fraction  of 
the  cost. 

The  Power  386  is  an  upright* 
20-MHz  floor  model  with  a base 
price  of  $4,295 — including  a 
high-performance  65MB  hard 
disk. 

A 64K  static  RAM  memory 
cache  deserves  much  of  the 
credit  for  the  Power  386*s  per- 
formance. Like  the  Deskpro 
386/20,  the  Power  386  main- 
tains a high-speed.  32-bit  path 
to  memory,  separate  from  the 
I/O  bus. 

Whereas  the  386/20  makes 
use  of  Intel's  sophisticated 
cache  controller  chip,  however, 
the  Power  386  falls  buck  on  a di- 
rect-map static  RAM  system 
composed  of  discrete  logic 
components.  Compaq’s  solu- 
tion no  doubt  earns  it  memory 


access  performance  gains  in 
some  cases,  but  the  Power  386 
won't  be  far  behind. 

The  hard  disk  drive  does  not 
have  an  overly  spectacular 
track-to-track  access  time — 28 
milliseconds — but  that  is  a me- 
chanical mea.surement  of  disk 
capability.  Data  throughput,  the 


Northgate' s Power 386  sports  power  and  reset  switches  at 
the  top.  along  with  a disk  activity  light.  Inside  are  eight  slots. 


speed  at  which  the  information 
is  actually  passed  across  the  bus 
and  the  more  important  measure 
of  perfor- 
mance, rates  as 
spectacular 
when  hard  disk 
caching  is  en- 
abled. But 
even  without 
caching,  the 
large-  and 
small-record 
times  for  the 
PC  Labs 
benchmark 
tests  rank  the 
Power  386  ma- 
chine  right  up  there  with  the 
Compaq  Deskpro  386/20. 

The  standard  configuration 
includes  a I4‘inch  monochrome 
monitor,  one  5'/4'inch  1.2MB 
floppy  disk  drive,  and  one  3’/2- 
inch  1.44MB  floppy  drive.  That 
leaves  you  with  one  empty  half- 
height bay. 

Whether  you  purchase 

OFCMag. 


U F A C T 
FILE 


Northgate  Power  386 
Northgate  Computer  Systems 
13895  Industrial  Park  Btvd.. 
#110 

Plymouth.  MN  55441 
(612)553-0111 

List  Price:  With  I MB  DRAM . 
64K  SRAM  cache,  one  5'/4-inch 
1 .2MB  floppy  disk  drive,  one 
3'/2-inch  1.44MB  floppy  disk 
drive.  65MB  hard  disk,  mono- 
chrome monitor.  S4.29S. 

In  Short:  The  Power  386  deliv- 
ers top  performance  and  inielli- 
geni  design  at  an  excellent 
price. 


this  386-based  machine  for  its 
price  tag  or  for  its  performance, 
the  chances  are  that  you  won't 
be  disappointed.  Watch  Micro- 
soft Windows  load  quickly  for  a 
change,  or  observe  a pull-down 
menu  snap  up  like  a runaway 
window  shade,  and  you  will  fi- 
nally get  an  honest  feel  of  what 
speed  is  all  about.  (IS 

'NOTE:  Reprinted  inJUU 
without  editing,  to  give 
you  the  complete  pictifre. 

July  J988,  Ztff-DoDia  ONMiiMtralfoiu  Co. 


OTHER  EXPERTS  AGREE... 


Steve  Gibson,  InfoWorld,  3/21/88 
"It's  no  coincidence  that  (tlw)  J386  Northgate  Tbwer  is  Steve’s 
Dream  Machine. ..(it  is)  the  be.st  p<)s.sible  personal  machine 
for  the  least  possible  money.” 


■ Computer  Shopper,  6/88 

‘Thi*  Northgate  38(>  Tlwer  is  an  impressive  system.  ( )perating 
apprxiximately  eighteen  times  faster  than  the  original  K'...” 


386  Northgate  Power 
20  MHZ  complete  system 

$429500 


Northgate  286/12  1 
Complete  system  1 

*2199"“  1 

1 * 

s* 

, ’Hi 

1 

BOTH  SYSTEMS  INCLUDE: 

65MB  Hard  Drive/16  Bit  Controller  for  liirbo  Thronghput  Performance  • Both  1.2  and 
1.44  Floppy  Drives  (read  and  write  all  formats)  • 1MB  Ram  • 14"  PAPER  WHITE  FLAT 
SCREEN  MONITOR  • DOS  3.3  • Vopt  • Disk  Catching! 

Plus...  The  Spectacular  Omni  Key  1102  Keyboard  at  no  extra  cost. 


I Compare  Anywhere! 
FEATURE-FOR-FEATURE 
Your  Computer  Dollars 
Simply  Buy  More 
WTien  You  Buy 
NORTHGATE 


SIANDABD  ON  BOTH  286  & 386 

■ 1 meaabvteRAM 

■ Hercules  compatible 
graphics  card  with 
oaiMlelDort 

■ 8slo(a-616-BITAND2  8-Brr 

■ Setup  In  ROM 

■ I/O  card  w/ 1 oarallel.  1 serial 

■ 16  bit  mentory  expansion  to 

■ RLL  nUrbo  Throughput'  66 
Meaabvte  Fixed  Disk 

■ M&DOS33AGW-BAS1C 

■ 12m  52S"  DUAL  !X34SrrY 

■ Hard  Drive  cachinr 

■ L44m3£'DUALDeNRlTV 
nopw 

■ Golden  Bow  VOPT  disk 

flotimizer 

■ Northgate  OMNI  KEY/)02 
keyboard 

■ 14*  flat  screen  monitor 
(choice  of  uMte  or  amber) 

■_Qne  year  limited  wanawy 

STANDARD  on  386 

■ 64K  O-lkUt  State 
HARDWUS  CACHE 

■ TRUE  TOWER  CASE 
(Deaicta>  oDtkmal) 

■ TmiE  32  bit  Double 
Stona  Pioceasor 

■ Dallas  Real  time  clock 

■ 80387  support 
available 

OPTIONS  for  286  & 386 

■ l6MHz(for386Model1  Iea8«637<» 

■ RAM  uDOrades  to  16  MeOaBrte 

■ EGA 

•49^ 

■ BGA  + 

•7X00 

■ Larfler.  Fteter  RLL  drives 

rail 

■ Monster  ESDI  drives 

rail 

■ Itaerrtal  Thoe  Badcuo 

•695® 

■ External  Ikoe  Backuo 

»896n> 

■ Co-DTocesaors 

call 

■ Game  E^xt 

•20“ 

• Second  Serial  port 

•35“ 

■ Exterxled  Wanantv 

call 

■ On-Site  Maintenance 

call 

Countless  Fortune  500  Companies  (List  on  request),  Colleges,  Universities  and  Government  Agencies 
regularly  buy  Northgate  Systems.  TheyVe  c^overed  Northgate  delivers  more  baitg  for  the  buck! 

Industry-leading  performance  ( we  can  prove  it)  at  unbeatable  prices  make  Northgate  the  new  leader  in 
state-of-the  art  computer  performance  technoiogy.  u you’re  spendii^  your  monqf,  don’t  you  owe  it  to  yourself 
to  make  us  prove  our  claims? 

Ail  Northgate  Systems  are  backed  by  our  unique  “OVEIRNIGHT  BV  AIR  AT  OUR  COST"  policy  on  a^  faiied 
components;  One-year  Limited  Parts  AND  LABOR  warranty.  Tbch  Service  on  systems  is  free  and  unlimit^ 

Once  you  discover for  yourself  that  Northgate  means  what  it  says  in  our  ads,  you  too  will 
choose  Northgate. 


We  accept 


Pmchaae  orden  on  ivipnwcd  credit, 
pre-p«y  and  compoity  cr  personal  checks 
(allow  18  dqys  for  cleaniice). 
mK  iiutuHCraJ  Pvk  Htvd,  tkillc  110  • PhnuMth  MN  55441 


Tbll-FYee  Order  Number  Fax  No.  (612 ) 553-1695 

CALL  800-548-1993 

Hours:  M-F  8 ajn.-7  pjn.  CST,  Sat.  9 ajn.-2  pjn.  CST 


AO)  XX  PSf2  and  IBM  are  registered  trademariat^httemational  Business  Madtines  Inc.  Northgate  is  tud  responsiblejbr 
errors  or  omissions  in  this  advertisemenl  Prices  are  subject  to  change  unthmU  notice. 


TTOKE  ARE  FOUR  WAZ5 
TO  MEASURE  THE 
SPEED  OF  A LAN. 


Ouls  only  wins  in  three  of  them. 


1.  How  fast  does  it  install. 


We  have  no  competition  in  this  category  LANUnk  5X  installs 
in  about  fifteen  minutes,  and  it  doesn’t  take  a technician  to  do  it. 
Snce  LANUnk  SX  uses  standand  parallel  or  RS-232  serial  ports, 
installing  a netwodc  means  little  mcse  than  connecting  the  cable 
and  loading  the  software. 

With  hardware  LANs,  installation  can  easily  take  two  days- 
one  TO  set  it  up  and  one  to  tweak  it  And  It  also  takes  scxneone 
who  realty  knows  what  he's  doing.  That  is.  someone  expensive. 

How  fast  does  it  transmit. 


Gcay.  this  is  the  category  we  don't  win:  the  hardware  LANs 
are  generally  a little  quicker.  At  least,  they  are  under  optimal  condi- 
tions. which  is  how  they  rate  themselves. 

But  LANUnk  SX  is  pretty  quick,  too  At  half  a megabit  per  second, 
it's  way  out  ahead  of  any  ocher  software  LAN.  and  right  at  the  heels 
of  the  hardware  types.  Which,  of  course,  are  far  more  expensive. 

How  fast  does  it  maintain. 

The  real  cost  of  a networit  is  not  so  much  the  initial  price  as  it  is 
the  continuing  outlay  for  maintenance-adapting  it  to  changing  needs. 
That's  something  LANUnk  5X  does  pracUcally  on  its  own. 


Running  under  PC-MOS/38C/"  or  PC-1X)S.  it  turns  your  server  PC 
Inro  a multi-tasking  concioiler.  driving  a truly  expaiidaUe  LAN  chat 
is  easily  and  quickly  upgradaNe. 

A hardware  LAN.  on  the  other  hand,  becomes  obsdetc  as  new 
techndpgy  is  introduced.  And.  to  keep  the  network  up  and  running 
as  ap^icaticxis  change,  you  need  the  attentions  of  a technician,  on 
a continuing  basis.  A very  well-paid  technician. 

:•  How  fast  can  you  pay  for  it. 

Now  we've  arrived  at  the  bottom  line,  where  LANUnk  5X  is 
toughest  to  beat  You  can  install  a five-user  LANUnk  network  few 
about  the  same  cost  as  the  LAN  board  in  a boaid-driven  network. 
On  of  that,  factor  in  what  you  save  on  instaliatkxi  and  mainte- 
nance time,  and  the  difference  is  pretty  dramatic. 

LANUnk  5X  is  available  immediately,  and  it  cemes  with  a money- 
back  guarantee.  Its  price  of  SSQS  includes  a server  and  a satellite 
module  plus  the  networic  operating 
system.  Additional  satellites  are  avail- 
able fOTSl2S. 

For  cwni^eie  details  on  the  fest- 
est  software-driven  network  avail- 
able. call  SCX)-451-LINK. 

LANUnk  5X.  Because  three  out 
of  four  ain't  bad 

3S77  Lane,  tixeross.  QA  30092  (404)  446-5465  FAX  (404)  263-6474 
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A mysterious,  undocumented  1-2-3  macro  command;  a serious  bug  in  Borland’s  Quattro; 
new  ways  to  display  string  formula  results;  and  improved  macros  for  returning  to  cells. 


QUATTRO  BUG 

There’s  a serious  bug  in  Borland’s  Quai- 
tro.  When  Quattro  recalculates  a formula 
that  includes  an  @D  function  referencing  a 
criterion  containing  one  of  its  conditional 
operators  (<,  >,  =,  < , >=,  or  <>),  it 
often  returns  the  wrong  result.  Specifical- 
ly, Quattro  ignores  functions  and  refer- 
ences to  cells  outside  of  the  database  that 
follow  the  @D  function.  Moreover,  if  the 
problem-causing  @D  function  is  followed 
by  another  @D  function,  the  formula  re- 
turns the  value  ERR. 

The  simple  database  worksheet  that  is 
shown  in  Figure  I will  illustrate  the  prob- 
lem. Cell  B14  of  this  worksheet  contains 
the  function 

@DSUM(A1. .A6,1,B8. .B9) 

Since  cell  B8  contains  the  field  name  Bal- 
ance and  cell  B9  contains  the  criterion 
+ B2>0,  this  function  returns  the  value 
170 — the  sum  of  all  the  entries  in  the  Bal- 
ance field  that  are  greater  than  0. 

Cell  B 1 3 contains  the  function 

@DSUM(A1 . .A6,l,Bll. .B12) 

Since  cell  B 1 1 contains  the  field  name  Bal- 
ance and  cell  B12  contains  the  criterion 
-l-B2<0,  this  function  returns  the  value 
-150 — the  sum  of  all  the  entries  in  the 
Balance  field  that  are  less  than  0. 

Now  suppose  you  want  to  calculate  the 
net  receivables — the  total  of  the  receiv- 
ables less  the  total  of  the  payables.  You 
could  do  this  in  a variety  of  different  ways 
(other  than  the  simple  -(-B14-I-B15).  First, 
you  could  use  a single  @DSUM  function 
that  references  a blank  criterion  range.  Al- 

P 


tematively,  you  could  use  any  of  the  fol- 
lowing formulas: 

eDSUH(Al.  .A6,1,B8.  .B9)-fBe 
@DSUH(A1 . .A6,1,B8. .B9)-lSe 
+B14+0DSUM(A1. .A6,1,B11. .Bl2) 
+B15+@DSUM(A1 . .A6, 1,B8 . .B9 ) 

Each  of  these  formulas  would  return  the 
value  20 — the  correct  result. 

Y ou  should  also  be  able  to  calculate  this 
result  with  the  following  formulas: 

0DSUM(A1 . .A6,1,B8. .B9)+B15 
0DSUM(A1. .A6,1,B11. .B12)+B14 
0DSUH(A1 . .AS,  1,B8.  .B9) 

-0DSUM(A1. .A6,1,B11. .B12) 

However,  each  function  returns  incorrect 
results.  Quattro  ignores  the  +B15  in  the 
ftrst  formula  and  returns  the  value  1 70,  and 
it  ignores  the  -I-BI4  in  the  second  formula 
and  returns  the  value  - 150.  Since  the  third 
formula  contains  two  @D  functions,  it  re- 
turns the  value  ERR. 

David  Lund 

Minneapolis,  Minnesota 
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Figure  1 : This  worksheet  demonstrates  a 
problem  with  Quattro's  @D functions. 
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Afr.  Lund  is  correct.  When  Quattro  evalu- 
ates a formula  that  contains  an  @D  func- 
tion referencing  criteria  containing  logical 
operators,  it  ignores  any  functions  (other 
than  @D functions)  and  references  to  cells 
outside  the  database  if  they  follow  that 
@D  function.  If  the  @D  function  is  fol- 
lowed by  another  @D  function  (even  one 
that  referettces  only  exact-match  criteria), 
the  formula  will  return  the  value  ERR. 
Borland  is  aware  cf  this  bug  and  will  cor- 
rect it  in  a future  release  o/Quattro. 


SAVE  AND  RETURN— AGAIN 

Like  many  1-2-3  users,  I often  need  to  re- 
turn the  cell  pointer  to  the  position  it  occu- 
pied at  some  previous  time.  Several  mac- 
ros presented  in  previous  issues  of 
Spreadsheet  Clinic  have  addressed  this 
problem,  but  none  produce  precisely  the 
effect  I want. 

Fpr  example,  although  “return”  mac- 
ros move  the  cell  pointer  to  the  position  it 
occupied  when  you  executed  the  “save” 
macro,  they  do  not  shift  the  same  screenful 
of  cells  onto  the  screen  that  were  visible 
when  you  executed  that  macro.  Unless  the 
cell  on  which  the  cell  pointer  was  posi- 
tioned when  you  invoked  the  save  macro  is 
visible  when  you  invoke  the  return  macro, 
1-2-3  will  shift  the  worksheet  so  that  cell  is 
in  the  upper-left  comer  of  the  screen. 

The  macros  shown  in  Figure  2 solve 
this  problem.  The  “save”  macro,  named 
\s,  saves  the  address  of  the  cell  in  the  up- 
per-left comer  of  the  screen  as  well  as  the 
address  of  the  cell  on  which  the  cell  pointer 
is  positioned  when  you  invoke  the  macro. 
1-2-3  automatically  determines  the  latter 
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Figure  2:  These  macros  allow  you  not  only  to  return  the  cell  pointer  to  a cell  it  previously  occupied, 
but  also  to  bring  into  view  the  same  portion  of  the  worksheet  that  was  visible  when  the  cell  pointer 
was  on  that  cell. 
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Figure  3:  These  macros  return  the  same  columns  to  the  screen  that  were  visible  at  a previous  time. 


address  and  stores  it  in  the  cell  named 
CURRCELL.  You  must  type  the  address 
of  the  cell  that  appears  at  the  upper-left  cor- 
ner of  the  screen.  1-2-3  stores  this  address 
in  the  cell  named  UPLEFT. 

The  “return"  macro,  named  \r,  returns 
to  the  screen  the  same  portion  of  the  work- 
sheet that  was  visible  when  you  invoked 
the  save  macro,  then  moves  the  cell  pointer 
to  the  cell  in  which  it  was  positioned  at  that 
time.  Unless  the  cell  whose  address  is 
stored  in  UPLEFT  is  on  the  screen  when 
you  invoke  this  macro,  the  first  statement 
in  this  macro  shifts  the  worksheet  so  that 
cell  is  in  the  upper-left  comer  of  the  screen. 
Then,  the  second  statement  will  move  the 
cell  pointer  to  the  cell  whose  address  is 
stor^  in  CURRCELL,  without  shifting 
the  worksheet. 

Rod  Schlindler 

Renton,  Washington 

Being  able  to  return  the  same  portion  of 
the  worksheet  to  the  screen  that  was  visible 
at  a previous  time  is  useful.  However,  it's 
inconvenient  to  have  to  type  the  address  of 
I the  cell  that's  located  at  the  upper-left- 


hand  corner  of  the  screen. 

Although  we  don't  know  a way  to  make 
1 -2-3  save  the  address  of  the  cell  at  the  up- 
per-left corner  of  the  screen  automatically, 
we  do  know  how  to  make  it  save  the  ad- 
dress at  the  left  edge  of  the  current  row. 
Doing  this  enables  the  return  macro  to 
shift  the  same  columns  into  view  that  were 
visible  when  you  invoked  the  save  macro. 

The  macros  shown  in  Figure  3 repre- 
sent this  technique.  The  first  statement  in 
the  save  macro  saves  the  address  of  the 
current  cell  (the  one  over  which  the  cell 
pointer  is  positioned  at  the  time)  into  the 
cell  named  CURRCELL. 

The  second  statement  simulates  a Ctrl- 
Right  Arrow  and  a Ctrl-Left  Arrow  key- 
stroke. The  first  combination  moves  the 
cell  pointer  to  the  column  that  was  immedi- 
ately beyond  the  right  edge  of  the  screen. 
The  second  combination  then  moves  the 
cell  pointer  one  screenful  of  columns  to  the 
left,  so  that  it  is  positioned  in  the  column 
that  was  originally  at  the  left  edge  of  the 
screen. 

Once  1-2-3  has  moved  the  cell  pointer 
into  this  column,  it  executes  the  third  state- 


ment in  the  macro,  which  saves  the  posi- 
tion of  the  cell  pointer  ( the  address  of  a cell 
in  the  column  that  was  at  the  left  edge  of 
the  screen  when  you  invoked  the  macro)  in 
the  cell  named  LEFTCELL.  The  final 
statement  moves  the  cell  pointer  back  to  its 
original  position.  At  this  point,  the  screen 
will  look  exactly  as  it  did  before  you  exe- 
cuted the  save  macro. 

When  you  execute  the  return  macro, 
1-2-3  first  shifts  the  worksheet  so  that  the 
columns  that  were  on  the  screen  when  you 
executed  the  save  command  are  once 
again  visible.  Then  the  cell  pointer  is 
moved  to  the  cell  it  occupied  when  you  in- 
voked the  save  macro.  Consequently,  the 
cell  pointer  will  be  on  the  same  cell  that  it 
previously  occupied,  and  the  same  rows 
will  be  visible  on  the  screen. 


AUGNINC  STRING  FORMULAS 

1-2-3  always  left-aligns  the  results  of 
suing  formulas.  For  example,  if  cell  A1 
contained  the  centered  label  "Test  and  an- 
other cell  had  the  formula  -HAI,  1-2-3 
would  display  the  characters  “Test”  in 
that  cell,  aligned  with  the  left  edge  of  that 
cell. 

In  most  cases,  this  alignment  poses  no 
problem.  In  some  cases,  however,  I want 
to  center  or  right-align  the  results  of  string 
formulas.  Recently  I’ve  found  a way  to  do 
this.  To  center  the  result  of  a string  formu- 
la, I embed  it  within  the  formula 

0REPEAT  ( - ■ , (tRomiD  ( ( 0CEIX  ("width-,  ceil)- 
eLEHGTH{(?TRIH(fonnuia> ) ) /2,  0)  > 
tl?TRIM(fomuIa) 

Similarly,  in  order  to  right-align  the  result 
of  a suing  formula,  I embed  it  within  the 
formula 

0REPEAT ( - ", 0RO(JND (0CELL (-width-,C«ii)- 
0LENGTH(0TRIH(rorRlura} 1,0)) 
i0TRIM(rorniuia) 

In  both  cases,  cell  represents  a reference  to 
a cell  in  the  same  column  as  the  one  into 
which  you  are  entering  the  formula  (pref- 
erably, the  cell  immediately  above  it),  and 
formula  represents  the  formula  or  function 
whose  string  result  you  want  to  align,  or  a 
reference  to  a cell  that  contains  that  formu- 
la or  function. 

For  example,  if  you  entered  the  formula 

0REPEAT ( ■ ■ , 0ROUMD ( ( 0CBU,  ("width", Bl)- 
SLERGTB  ( 0TRIH ( A2  ) ) ) /2 , 0 ) ) 09TRIM ( A2  ) 

in  cell  B2  while  cell  A I contained  the  label 
'Test,  1-2-3  would  display  the  characters 
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BECAUSE  ONE  SIZE  NEVER  FITS  ALL! 


It’s  gotten  to  the  point 
where  software  is  either  too 
underpowered  to  get  the 
job  done  or  too  compli- 
cated to  use. 

That’s  why  we’ve  devel- 
oped new  Generic  CADD 
Levels  software.  Three  dif- 
ferent programs  for  IBM® 
PCs  and  compatibles  that 
let  you  choose  the  level  that 
fits  your  needs  exactly. 

What  if  your  needs 
change?  Just  move  up  to 
the  next  level.  Since  every 
level  works  the  same  way, 
once  you  learn  one  it’s  easy 
to  learn  the  next  one. 

GENERIC  CAPP  LEVEL  I " 

is  just  right  if  you’re  getting 
into  CADD.  It’s  an  amazingly 
powerful  package  for  only 
$49.95*  Yet  it’s  simple  to 
use  and  it  can  run 


on  a two-floppy  system. 

GENERIC  CAPP  LEVEL  2" 

adds  enhanced  editing 
capabilities  like  automatic 
English  or  Metric  dimen- 
sions, extension  lines, 
arrows,  and  single  line 
snaps  and  trims— all  for 
$99.95*.  Level  2 is  perfect 
when  you  need  a little  more 
performance. 

GENERIC  CAPP  LEVEL  3" 

is  our  fully  featured  pack- 
age. Its  advanced  features 
include  hatches  and  fills, 
poly  line  snap  and  trim, 
dynamic  drag,  macros,  and 
EMS  support  for  bigger 
drawings.  This  professional 
program  has  everything 
you  need  if  you  work  with 
CADD  every  day.  And  you 

’Suggested  retail  pnce 


get  all  these  features  for  just 
$199.95* 


Send  for  our  free 
CAPPalog." 

To  find  out  more  about 
our  new  Levels  software— 
as  well  as  other  Generic 
products— call  or  write  for 
our  free  CADDalog. 

Coll  1-800-228-3601. 


Or  write  Generic  Software, 
8763 148th  Avenue  NE, 
Redmond,  WA  98052. 

G i9ea  Generic  Software.  Inc.  Level  1.  Level  2.  Level  3.  Generc 
CATO,  and  CATOalog  ere  trademarks  of  Generic  Software.  Inc. 


Generic 
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MiniScribe  110MB  Full  Hei^: 

• 28ins  access  time  RLL-certified 
Model  6128  hard  drive 

• 75Mbit  per/sec  RLL  dual  hard 
drive/Soppy  controller 

• 1:1  interleave  controller  $1120 


CX>C  150MB  FuU  Height; 

• 18ms  access  time  ESDI-certified 
hard  drive 

• 10Mbit  per/sec  ESDI  dual  hard 
diive/floppy  controller 

• 1:1  interleave  controller  $1649 


Maxtor  338MB  Full  Height 

• 16nis  access  time  £SDl<eTtified 
hard  drive 

• 10Mbit  per/sec  ESDI  dual  hard 
drive/floppy  controller 

• 1:1  interleave  controller  ^550 


20MB  Seagate,  65ins $249 

40MB  Seagate,  SOms $459 

40MB  MiniScribe,  61ins $345 

43MB  MiniScribe;  25ins $569 

71MB  MiniScribe,  28ins .$749 


20MB  MiniScribe,  65ins $279 

20MB  Seagate;  65ins $279 

30MB  Seagate,  65ms $305 

40MB  MiniScribe,  61ms  $375 

60MB  MiniScribe,  61ins,  RLL $415 


FOR  YOUR  AP  OR  COMPAnBLE 
Introducing  the  Seagate  ST251-1:  40  megabytes 
and  30ins  access  time  at  an  incredible  price. 
Features  half>height,  5.25>inch  size. 

The  Kit  Includes: 

• Seagate  Model  ST251-1  hard  drive 

• Installation  manual 

• Cable 

• Lifetime  Backup  Utilities  and  manual 

40MB  Seagate,  28ins $459 


FOR  YOUR  PC/XT®  OR  COMPATIBLE 

The  new  MiniScribe®  3650: 40  megabytes  of  fast- 
access  (61ms)  storage  space  at  a fraction  of  the  cost 
erf  two  20MB  drives. 

The  Kit  Includes: 

• MiniScribe  Model  3650  hard  drive 

• Installation  manual 

• Hard  drive  controller  and  cables 

• Lifetime  Backup  Utilities  and  manual 

40MB  MiniScribe,  61ins $399 


data 

cable,  mounting  slides  and  manual  for  quick 
installation. 


PC  KITS:  Our  kits  come  complete 
drive,  controller  card,  mounting  hardware,  cables, 
and  illustrated  manual. 


The  Hard  Drive  Specialists. 


"Lifetime  Memory  Products 
looks  like  one  of  the  better  mail- 
order sources  few  fixed  disks.  \bu 


also  get  your  money's  worth  in  terms  of 
warranty,  technical  support,  and  good 
treatment  from  the  sales  staff." 


not  only  get  good  hardware,  you  - Walt  Rowinsky,  PC  Magazine  Dec.  S,  1987 


Premium  Performance 

For  Ifbur  AT  or  Compatible 


48-Hour 
Bum-In 
Test  On 
All  Hard 
Drives 

FREE  WITH  EVERY 
HARD  DRIVE 

Lifetime  Backup  Utilities  — 
Backs  up,  compares,  and 
restores  your  files.  Easy  to  use, 
reliable,  and  bst! 


Sixty-Day  Money-Back  Guarantee 

National  Sales: 


NO  CHARGE  FOR  UPS 
GROUND  SHIPPING 

Free  UPS  ground  shipping 
within  the  continental  USA. 
Texas  residents  add  8%  sales  tax. 
Sixty-day,  money-back  guaran- 
tee does  not  include  height. 
Prices  are  subject  to  change 
without  notice. 


800-622-8001 

In  Texas:  1-800-288-4445 

Monday  - Friday  : Sam  - 9pm  CST 
Saturday:  Sam  - 5pm  CST 
Customer  Service:  1-512-336-7598 
Monday  - Friday  : Sam  - 7pm  CST 
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Lifetime  Memory  Pioduds 
12611  Research  Blvd.  #400 
Austin,  Tbcas  78759 
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“Test"  in  cell  B2,  centered  within  that 
cell.  If  you  entered  the  formula 

0REPEAT ( " ", GROUND (0CELL ( "width" , Cl ) - 
eLENGTH(GTRZK{A2) ) ,0) )&GTRIN(A2) 

into  cell  C2,  / -2-3  would  display  the  char- 
acters "Test"  in  cell  C2,  aligned  with  the 
right  edge  of  that  cell. 

Dean  Slack 
Columbus,  Ohio 

Although  these  formulas  are  complex,  they 
are  the  only  way  we  know  of  to  center  or 
right-align  the  results  of  string  formulas 
that  don't  require  you  to  replace  the  string 
formulas  with  their  results. 


THE  {IFKEY}  COMMAND 

While  working  with  1-2-3,  Release  2.01, 
recently,  1 discovered  an  undocumented 
macro  command;  {IfKey}.  The  form  of 
this  command  is 

{IfKey  argument} 

where  argument  is  a literal  string,  a string- 
producing  formula  or  function,  or  a refer- 
ence to  a cell  that  contains  a label,  a string- 
producing  formula,  or  a string-producing 
function.  For  example,  {IfKey  “TEST"} 
is  a valid  macro  command,  as  are  {IfKey 
A 1 } and  {IfKey  Si'LEFTfA  1 , 1 )},  if  cell  A I 
contains  a label  or  a formula  or  function 
that  returns  a string. 

Like  the  {If}  command,  {IfKey}  can  be 
either  true  or  false.  An  {IfKey}  command 
will  be  true  if  its  argument  specifies  one  of 
the  following  single  characters:  I,  r,  u,  d, 
L,  R,  U,  D,  {, },  or  -.  When  an  {IfKey} 
command  is  true,  1-2-3  will  execute  the 
next  command  in  the  cell  that  contains  {If- 
Key}. An  {IfKey}  command  will  be  false  if 
its  argument  refers  to  any  other  character 
or  group  of  characters.  When  an  {IfKey} 
command  is  false,  1-2-3  will  skip  the  re- 
maining commands  in  the  cell  that  con- 
tains {IfKey}. 

Figure  4 contains  a simple  macro  that 
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1 \a 

(Get  KEY}" 
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(IfKey  KEY}(Beep> 
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4 

5 KEY 

6 

(Branch  \a} 

Figure  4:  This  macro  will  beep  if  you  type  I,  r, 
u,d.L,R,  U,D,(,),or  -. 


demonstrates  this.  The  Erst  command  tells 
the  program  to  wait  until  you  press  any 
key.  When  you  do,  1-2-3  places  the  macro 
representation  of  that  key  into  the  cell 
named  KEY  (B5).  The  {IfKey}  statement 
in  cell  B2  tests  the  character  in  KEY.  If 
you  pressed  1,  L,  r,  R,  u,  U,  d,  D,  {, },  of  ', 
this  statement  will  be  true.  1-2-3  will  beep, 
then  branch  back  to  the  beginning  of  the 
macro.  If  you  press  any  other  key,  the  {If- 
Key} command  will  be  false,  and  1-2-3 
will  branch  back  to  the  beginning  of  the 
macro  without  beeping. 


■ I recently  discovered  an 
undocumented  macro 
command,  {IfKey},  in 
1-2-3,  Release  2.01. 


Although  I've  determined  what  {IfKey} 
does,  I haven't  found  a useful  application 
for  it.  Overall,  I'm  not  surprised  that  Lotus 
didn't  document  it. 

Sonal  Desai 

Evanston,  Illinois 

Like  Ms.  Desai,  we  can’t  think  of  any  situ- 
ations in  which  we'd  want  to  test  for  the  1 1 
characters  that  make  the  [IfKey]  command 
true.  However,  we  can  shed  some  more 
light  on  this  mysterious  command.  Al- 
though the  characters  that  make  an  [IfKey] 
command  true  don't  appear  to  be  related, 
they  are.  When  enclosed  within  braces,  the 
letters  I (L),  r (R),  u (U),  and  d (D)  repre- 
sent the  Left,  Right,  Up,  and  Down  keys. 
Of  course,  the  - character  represents  the 
Enter  key,  and  the  characters  { and } begin 
and  end  every  command  in  the  Lotus  Com- 
mand Language. 


COMTRIBIJTE  TO  THE  CUMC 

Share  your  latest  spreadsheet  discovery 
through  PC  Magazine's  Spreadsheet  Clin- 
ic. We'll  pay  you  $50  or  more  for  anything 
we  print,  plus  an  extra  $25  if  you  submit 
your  letter  on  a disk,  together  with  a print- 
out. Mail  your  contributions  to  Spread- 
sheet Clinic,  PC  Magazine,  One  Park  Av- 
enue, New  York,  NY  10016.  68 
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IN  FULL  TEXT  RETRIEVAL 

SEARCH  5000  TEXT  FILES 
IN  5 SECONDS 


RATED  9.3 

By  INR3WORIO 


Find  ony  into  created  by  all  the  popular  word 
processors  or  ASOi  tiles  m seconds.  HigNlghts 
finds 

e Ooivipfeheeslve  Secvdses 

Create  a search  request  with  any  combina- 
tion of  AND.  OR.  NOT.  and  \MTHIN  (WITHIN 
refers  to  proximity)  Search  mfermotlon  on  a 
20MB  Hord  Disk  in  seconds  Works  with 
public  data  bases  like  Dow  Jor>es  and 
CorripuServe  os  well  os  other  progroms  such 
os  LOTUS  or  dSose  HI 

• WHdCoRb  eHIgMgM 

• MorttftSoye  • PtMoee  Search 

• Orviine  Help  etfeefeig 

• NewVeiifen3.0 

ZylNDEX  Pwsonal  $ 95 

seorches  500  files 

ZylNDfX  Pralnslonal  $295 

searches  up  to  5(XX) 

ZylNDCX  Plus  $695 

searches  up  to  1 5.000  flies  with 
LAN  capabilities 

ZvPEATURES  $ 95 

thesaunjs/rTyx:ro$/fleld  seorch 

Call  for  Demo  Diskette 
(312)  632-1100 

FOR  ORDERS  AND  INFORMATION  (800)  &d4-6339 


310S-T  N.  Wilke  Rood  • Artirrgton  Ht&.  IL  60004 
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Jte  IBM 

PERSONAL  SYSTEM/2 

Model  30  w/2  floppy  ...$1250 

Model  30  w/1  floppy 

& 20  mg 

.1795 

Model  50-20/30 

2695/ 

2795 

Model  60-40/70 

3425/ 

3650 

Model  70  - 60 

4425 

Model  80  - 40 

4375 

70 

4875 

115 

6995 

90  day  warranty  through  Bulldog 

COMPAQ 

386  Desk  Pro  40/60/130 

$4495/5450/6950 

286  Desk  Pro  12  mhz 

1695 

Compaq  II  Model  IV 

2879 

Compaq  Port.  386 

Model  40/100 5699/7199 

Compaq  III 

20mb/40mb 3595/4195 

549 

VGA  Card 

90  day  warranty  through  Bulldog 

MATH  COPROCESSORS 

803-87-20 

$750 

803-87-16 

475 

802-87-8 

249 

80287-10 

299 

8087-3 

119 

8087-2 

149 

256K  Chips 

Call 

64K  Chios 

Call 

COMPATIBLE 


8 MHZ  TURBO 

1 floppy.  640K.  AT  style  keyboard, 
game  port,  clock  calendar,  monograph 

ICS  card,  mono  monitor $750 

Color  System  add  $150  w/20mb 
add  $279.  w/30  mb  add  $299 
90  day  warranty  through  Bulldog 

286  EVEREX  10  MHZ 

1 mb  Ram,  1.2  floppy $1095 

Club  386  16  mhz,  1 mb  Ram, 

1.2  floppy $1850 

Wyse  Systems 

8 mhz,  1.2  floppy,  1 m.b.  Ram.  serial/ 
parallel  port  clock  calendar. 

DOS $1235 

12  mhz  • 0 wait  state.  1.2  floppy,  m.b. 
Ram,  serial/paraliel  port,  clock 
calendar.  DOS $1935 

Wyse  386  system.  1.2  floppy,  1 m.b. 
Ram,  serial/parallel  port,  clock 

calendar,  DOS $2635 

All  Wyse  Systems  carry  a 1 year  man- 
ufacturers warranty  ^ parts  and  labor. 


LAPTOPS 


NEC  Multispeed  EL 1549 

NEC  Multispecd  HD  ...2299 

Toshiba  1000 750 

Toshiba  1200 2349 

Toshiba  1200F 1695 

Toshiba  TllOO  Plus ....1150 

Toshiba  3 100 3095 

T3200 3795 

T5100 4895 

Zenith  183  w/20  mb. ..2050 


GRAPHICS  CARDS 


ATI  VGA 

EVEREX  MICRO  ENHANCER.. 

GENOA  SUPER  HI  RES 

HERCULES  GRAPHICS 

HERCULES  IN  COLOR 

ORCHID  DESIGNER  VGA 

PARADISE  Auto  Switch  480 

PARADISE  VGA  Plus 

QUADRAMEGA  PLUS 

QUAD  PRO  SYNC 

SIGMA  COLOR  400 

NEC  GB-1  

NEC  MVA 

STB  CHAUFFEUR  HT 

STB  Multi  Res.  II 

VEGA  DELUXE 

VEGA  VGA 


..$269 

135 

179 

181 

289 

269 

159 

245 

169 

209 

299 

209 

795 

135 

169 

189 

265 


MULTI  FUNCTION  BOARDS 


AST  Advantage  w/128K 

AST  Advantage  Premium  w/512K. 

AST  6 PACK  PLUS  w/384K 

AST  6 PACK  PREMIUM  w/256K ... 

AST  5251-11  PLUS  Enhanced 

AST  RAMPAGE  286 

AST  RAMPAGE  286-2 

for  MODEL  50/60 

AST  RAMPAGE  286-2 

for  model  50/60 

AST  HOTSHOT 

EVEREX  MINI  MAGIC  w/o  K 

FAST  88/V20  w/Switch 

INTEL  Above  286w/512K 


$229 

319 

205 

199 

589 

375 


459 

.459 

355 

59 

89 

369 


INTEL  Inboard  386  w/Adapter 

INTEL  Inboard  386  for  PC  w/mb.... 
INTEL  Above  Board  II 

for  PS/2  w/o  K 

IRMA  BOARD  II 

...1040 
699 

259 

699 

ORCHID  JET  386  w/adapter 

ORCHID  PC  Net  Starter  Kit 

975 

735 

ORCHID  Tiny  Turbo  286 

269 

525 

ORCHID  Twin  Turbo 

389 

MICE  &MISC 

GENIUS  MOUSE  GM6-t- 

$59 

MICROSOFT  w/windows 

145 

MICROSOFT  MOUSE 

w/PC  paint  brush 119 

MOUSESYSTEMS  MOUSE 89 

LOGITECH  MOUSE  C7  Plus 74 

LOGITECH  HI  RES 99 

KODAK  DATA  SHOW  w/Cooiing  Fan....750 
MICROFAZER  II  w/64K 229 


piicti  sub)«  To  ctana*  For  Orders  Call : 1-800-438-6039 
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COMPUTER  PRODUCTS 


For  shipping  & technical  call:  (404)  860-6905  or  (404)  860-7364 


raiNTERS 

EPSON 

LX  800  180  CPS,  30  NLQ 

.,$189 

FX  86E  240  CPS,  40  NLQ 

339 

FX  286E  240  CPS.  40  nlq  .... 

439 

FX  850  Newl 

339 

FX  1050  Newl 

479 

LQ  500  180  CPS.  60  NLQ 

339 

LQ  850  330  CPS,  88  NLQ 

519 

LQ  1050  330  CPS.  88  NLQ.... 

739 

LQ  2500  324  CPS,  108  NLQ.. 

849 

EX  800  300  CPS.  60  NLQ 

439 

Special  Tractor  for  LQ1000....20 

OKiDATA 

320  300CPS  62  NLQ 

339 

321  300  CPS.  62  NLQ 

465 

390  24  pin  27o  cps,  90  lq... 

465 

39 1 24  pin  27o  cpS,  90  lq... 

639 

182  Plus  180  CPS,  30  NLQ 

229 

192  Plus  200  CPS 

339 

193  Plus  200  CPS 

439 

292  Plus  240  CPS,  100  NLQ... 

439 

293  Plus  240  CPS,  100  NLQ... 

575 

294  Plus  400  CPS,  100  nlq... 

809 

393  450  CPS.  120  LQ 

925 

TOSHIBA 

321  SL  216CPS,72NLQ 

469 

351  SX  350  CPS.  100  NLQ 

950 

341SL  216  CPS,  72  NLQ 

615 

NEC 

220n  

339 

P6/P7 465/619 

P5XLVP9XL 850/1030 

3550/8850 775/1020 

PANASONIC 

10801  Model  II 

199 

1091  Model  II 

209 

1092 

339 

1524 

565 

1592 

415 

1595 

479 

3131/3151 285/439 

1524 

S565 

HEWLETT-PACKARD 

Laser  Series  II 

.1695 

DiCONIX  150 

325 

OTC  850  CPS 

.1725 

DRIVES 


Seagate  20mb  w/contr.  ST225 $269 

Seagate  30mb  w/contr.  ST238 289 

Seagate  30  mb  for  AT  ST4038 465 

Seagate  40  mb  for  AT  ST251  369 

Seagate  80  mb  ST4096 675 

CMS  5Va'  ext.  360K  for  PS/2  225 
CMS  5^4”  ext.  1.2  mb  for  PS/2  259 


Micron 


/ZUK  int 

1U5 

125 

360K  int 

99 

110 

) mb 

695 

BERNOUU  BOX  II  5^4” 

20  mb  internal 955 

20  mb  external  w/card 1195 

dual  20  mb  external  w/card 1795 

SYSGEN  Durapack  single 925 

dual  extemal/intemar. 1695/1395 

Plus  Hard  Card  40 679 

Plus  Hard  Card  20 525 

Priam  60  mb  AT 769 

Priam  43  mb  AT 649 


MODEMS 


MONITORS 


AMDEK 


410 

Color  722., 

MAX12 

HX12 

HX12E 

HX9 

Ultrasync.... 


PRINCETON 


IBM 


Mono  8503 

$199 

449 

515 

Color  85  i 4..' 

1150 

259 

NEC 

NEC  Multisync  11 

589 

Bulldog^ 
Prices  are 
Real  Show 
Stoppers! 


Everex  1200  int./ext 79/115 

Everex  2400  int./ext 139/249 

Hayes  1200/2400 279/419 

Migent  Pocket  Modem 125 

Practical  Peripherals  half  card 

2400  w/Procomm 159 

US  Robotics  2400  direct  internal 169 

Ventel  Half  Card  1200  w/Crosstaik  ...259 
Vental  Half  Card  2400  w/Crosstalk  ....359 
Ventel  1200/2400  Was. 239/359 


.$145 
435 


.149 

.419 

.449 

415 

529 


NEC  Multisync  Plus 

NEC  Multisync  GS 

NEC  Multisync  XL  19” 


.889 

199 

..2075 


SOi 


Aldus  Pagemaker 

Chartmaster  , 

Clipper 

Corefast 

Crosstalk  XVI 

D Base  III 

DBXL 

Enable  2.0  w/Perspective 

Fastback  Plus 

Foxbase  + 

Freelance  Plus 

Framework  II 

Harvard  Graphics 

IBM  Display  write  IV 

Lotus 

Lotus  Hal 

Managing  Your  Money  4.0 . 

Microsoft  Word  4.0 

Microsoft  Excel 

Microsoft  Windows  386 

Microsoft  Works 

Multimate  Advantage  II 

Multiplan 

Office  Writer  6.0 

Peachtree  II  Complete 

PFSProf  Write 

PFS  Prof  File 

PFS  1st  Choice 

Quantro 

R Base  for  DOS 

Revelation 

Super  Calc  IV  1.0 


$459 

205 

379 

.99 

,99 

,379 

.125 

379 

105 

199 

...329 

379 

.279 

.289 

309 

49 

...125 

.229 

.329 

...135 

...129 

.269 

...135 

.239 

...149 

...119 

...145 

89 

...149 

...439 

469 

269 


Ventura  Desktop  Publishing 

499 

199 

239 

Wordstar  Pro  4.0 

209 

TAPE  DRIVES 

$550 

645 

Genoa  Galaxy  60  mb  internal... 

725 

799 

Achives  40  mb  internal 

Sysgen  Quic  60  internal 

339 

705 

755 

Maynstream  60  PS/2  w/card 

869 

Everex  60  mb  Wangtec  int 

Everex  60  mq  Wanqtec  ext 

699 

799 

Sales  Hot  Une  1-800-438-6039 
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> accept  VISA  3241-E  Washington  Road  • Martinez,  Georgia  30907 

For  returns  call:  (404)  860-6899  In  Georgia  call:  (404)  860-7364 
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Introducing  Sharp’s  newest  computer  projection  panel. 

Observe.Sharp  has  just  turned  the  personal  computer  into  the  group  computer.  Educational, business,  or  government 
groups.  Groups  involved  in  sales  presentations,  training  sessions,  even  computer  instruction.  Now  all  of  them  can  benefit 
from  the  immediacy  of  a PC. 

Sharp’s  new  QA-50  gives  you  the  flexibility  to  change  your  presentation  at  the  last  minute  in 
the  office,  on  the  plane,  even  at  the  presentation  itself. 

Used  with  a standard  overhead  projector,  it  projects  computer  images  (both  text  and 
graphics)  of  exceptional  clarity  and  brilliance.  That’s  because  it’s  the  only  computer  projec- 
tion panel  with  a double  super  twisted  LCD,  640  x 480  resolution  and  8 shades  of  gray. 

Besides  being  compatible  with  key  computers  like  IBM’s  PS/2®  (VGA)  and  PC/XT/ 

AT®  (EGA  and  CGA),  the  fan  cooled  QA-50  is  also  people  compatible:  with  its  wireless 
remote,  it’s  easy  to  use,  lightweight,  and  reliable.  Sold  and  backed  by  Sharp’s  Pro- 
fessional Products  Dealer  Network,  its  price/value  picture  will , 
make  you  look  as  brilliant  as  our  projections. 

The  Sharp  QA-50.  It  makes  big  ideas  look  even  bigger. 


FROM  SHARP  MINDS 
COME  SHARP  PRODUCTS  ■ 


SharpEltctnnicsCarpor«l<on.  fto*esw>nai^oducUO<vision.  Slurp  PIva  Nf  07430-2134  C20I)  S29-873)  6 1988SharpElectn)OicsCorpor«t«n  IBM  PS/2an<]  IBM  PC/XT/AT  afctnoemarksol  Intemttional  BusmessMAChinesCorporabon 
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USER-TO-USER 


BATCH  files  that  return  you  to  the  directory  where  you  started;  restricting  applications  to 
running  only  once  every  day  using  standard  DOS  commands. 


SHOW  ME  THE  WAY  TO  GO  HOME 

It's  often  necessary  within  batch  files  to 
change  the  current  directory  and/or  drive, 
perfonn  some  task,  and  then  return  to  the 
original  directory.  For  example,  if  you  are 
using  graphics  with  WordStar  2000,  Ver- 
sion 3.0,  you  must  change  directories  to 
the  \WS2000\GRAPH1CS  directory  in  or- 
der to  execute  and  load  the  INSET  graph- 
ics module.  The  challenge  is  to  return  to 
the  same  drive  and  directory  from  which 
you  started. 

I developed  a technique  to  do  this  using 
the  DOS  redirection  facility.  The  batch  file 
RETRNDEM.BAT,  shown  in  Figure  1, 
saves  the  current  directory  and  drive  in  a 
file.  To  return  to  the  original  drive  and  di- 
rectory, the  main  batch  file  just  calls  this 
file. 

R.  Shaw  Bridges 

London,  England 

Mr.  Bridges's  batch  file  was  specific  to  the 
WordStar  2000  example  mentioned  above. 
I modified  it  into  a demo  file  anyone  can 
try.  Once  you've  seen  how  it  works,  you 
probably  won't  use  RETRNDEM 
.BAT — rather,  you'll  incorporate  the  tech- 
nique into  your  own  batch  files . Before  you 
can  use  RETRNDEM  .BAT,  you  must  cre- 
ate the  file  CD.TXT.  Create  it  in  the  root 
directory  of  your  hard  disk  so  that  you  can 
firui  it  easily.  Enter  the  following  at  the 
DOS  commarul  line: 

COPY  CON  C:\CD.TXT 

CD  “Z 

That  is,  type  ' 'CD"  and  a space,  hit  Ctrl- 
Z,  and  press  the  Enter  key. 


How  does  the  batch  file  work?  Lines  I , 
2,  and  3 check  to  see  that  CD.TXT  exists 
and  that  you' ve  passed  two  command-line 
parameters.  The  parameters  must  be  a 
drive  letter  and  a path  on  that  drive . Line  4 
copies  CD.TXT  to  a file  called  RETURN 
.BAT  in  the  root  directory  of  the  drive  you 
specified.  In  line  5 we  use  the  CD  com- 
mand with  no  parameters  to  record  the 
current  drive  and  directory  in  RETURN 
.BAT.  The  » redirection  symbol  says  to 
append  output  to  the  specified  file,  so  at 
this  point  RETURN.BAT  contains  "CD  " 
followed  by  your  current  path . 

Line  6 switches  to  the  root  directory  of 
your  current  drive  and  line  7 stores  the 
current  drive  letter  in  RETURN. BAT.  At 


this  point  the  contents  of  RETURN.BAT 
might  look  like 

CD  D:\PCMAG\USR2USR 

D:\ 

Line  8 switches  to  the  drive  you  speci- 
fied on  the  command  line,  and  line  9 
changes  to  your  chosen  directory  on  that 
drive.  It  doesn't  do  anything  there — this  is 
just  a demo.  To  get  back  to  the  starting 
point,  line  10  calls  RETURN.BAT.  If  your 
DOS  version  is  earlier  than  3.3,  replace 
the  line 

CALL  \RETURN.BAT 
with 

COMMAND  /C  \RETURN 


{ 0 ) ECHO  OFF 

{!)  IF  NOT  EXIST  C:\CD.TXT  GOTO  NEEDCD 
{2)  IF  %lx==x  GOTO  SYNTAX 

(3)  IF  »2x— =X  GOTO  SYNTAX 

(4)  COPY  C:\CD.TXT  %1\RETURN.BAT 
<5)  CD  » %1\RETURN,BAT 

{6}  CD\ 

{7}  CD  » %1\RETURN.BAT 
{8}  »1 
{9}  CD  %2 

(10)  CALL  \RETURN.BAT 
{11}  DEL  %1\RETURN.BAT 
{12}  GOTO  END 
{13}  sSYNTAX 

{14}  ECHO  SYNTAX:  "RETRNDEM  [drive  letter)  (path)" 

{15}  ECHO  For  example,  "RETRNDEM  C:  \PROG\COMM" 

{16}  GOTO  END 
{17}  :NEEDCD 

(18)  ECHO  TO  use  RETRNDEM.BAT,  you  must  create  the  file  C:\CD, TXT 

(19)  ECHO  as  described  in  the  text. 

{20}  :END 


Figure  1 : RETRNDEM.BAT  changes  drive  and  directory,  then  returns  to  its  starting  point. 

PC  MAGAZINE  ■ AUGUSTI988 
431 


PRODUCTIVITY 


■ USER-TO-USER 


Line  II  cleans  up  by  deleting  RE- 
TURN.BAT  and  line  12  jumps  over  the  er- 
ror messages. 

RETURN  .BAT  itself  uses  ordinary 
commands  in  some  slightly  unusual  ways. 
Normally  when  you  issue  the  CD  com- 
mand, you’re  changing  the  directory  on 
the  current  drive.  But  if  you  specify  a drive 
letter  in  the  command,  CD  affects  that 
drive.  Hence  in  the  RETURN. BAT  e.xam- 
ple  above,  the  first  line  sets  the  path  on 
drive  D:  to  \PCMAG\USR2USR  regard- 
less of  what  drive  is  current.  The  second 
line  makes  drive  D:  the  current  drive — 
DOS  ignores  the  ftnal  . 

That's  it.  Naturally,  if  you  have  specific 
programs  that  need  to  use  this  technique, 
you'll  explicitly  fill  in  the  drive  and  path 
rather  than  taking  them  from  command 
line  parameters. 

In  the  May  27,  1986,  Programming! 
Utilities  column,  PC  Magazine  offered  two 
utilities  called  PUSHDIR  and  POPDIR. 


which  let  you  save  the  current  drive  and  di- 
rectory on  a ' 'stack'  ’ and  restore  them  lat- 
er. They  have  the  advantage  of  allowing 
multiple  levels  of  saved  directories.  The 
batch  file  technique  described  here  is  help- 
ful because  it  accomplishes  most  of PUSH  - 
DIR's  work  using  standard  DOS  com- 
mands.— NeilJ.  Rubenking 


ONCE-A-DAY  BATCH  FILES 

I wanted  a way  to  execute  a program  once 
a day,  no  matter  how  many  times  I restart 
my  computer.  To  accomplish  this,  I insert 
these  two  lines  last  in  my  AUTOEXEC 
.BAT  file: 

ECHO  I MORE  I DATE  > READDATE.BAT 
READDATE 

The  first  line  redirects  the  output  of  the 
date  command  to  a file  named  READ- 
DATE.BAT. The  second  line  executes  the 
READDATE.BAT  file  just  created. 
When  the  READDATE.BAT  file  is  exe- 
cuted, DOS  will  attempt  to  execute  a batch 


file  named  CURRENT.BAT  [because  the 
READDATE.BAT  file  contains  the  output 
of  the  DATE  command;for  exampie  ' 'Cur- 
rent date  is  Thu  4-07-1988’  ’ — Ed.  ] . 

The  CURRENT.BAT  file  contains  the 
following  statements: 

IF  EXIST  %4.XXX  GOTO  END 
RENAME  *.XXX  %4.XXX 
ONCEONLY 
:END 

The  fourth  parameter  contains  the  cur- 
rent date  (''4-07-/988”  in  the  previous  ex- 
ample— Ed.].  This  string,  when  combined 
with  the  file  extension  .XXX,  is  used  as 
the  filename  to  look  for.  If  it  exists,  CUR- 
RENT branches  to  the  label  END.  If  not, 
the  previous  .XXX  file  is  renamed  to  to- 
day’s date  plus  an  .XXX  extension,  and 
the  ONCEONLY.BAT  file  is  executed. 
ONCEONLY  contains  the  lines 

ECHO  OFF 

ECHO  This  batch  file  gets 

ECHO  executed  only  once  each  day 

PAUSE 


PLUG  INTO  DYNA  COMPUTERS  DEALER  NETWORK 
AND  GET  QUALITY  SYSTEMS  AND  SERVICES 


BECOME  A DYNA  COMPUTER  CUSTOMER 

OUR  SYSTEMS 

To  energize  our  customers  DYNA  COMPUTERS  offers  industry  standard 
technology  with  its  full  line  of  386  and  286  systems,  backed  by  hundreds  of  readily 
available  peripherals 

OUR  SERVICES 

Customers  of  DYNA  COMPUTER  are  plugged  into  our  circuit  and  are  switched  on 
to  products  and  services,  which  have  the  advantage  of 

• Products  backed  by  a computer  manufacturer  with  five  years  experience  in  system 
board  design  and  supplying  these  boards  to  OEM  distributors 

• Products  that  perform  at  or  above  industry  standards 

*A  lull  line  of  MFM.  SCSI  and  ESDI  drives  and  controllers  available 

• Highly  qualified  dealer  support  network  to  meet  your  service  requirements 

• People  who  understand  their  products  and  are  easy  to  reach  when  you  need  them 

• Affordable  and  competitive  pricing 


DYNA  386  PRODUCT  FEATURES 

• Intel*  80836  running  at  16  MHz 

• 1 Mbof  system  memory 

(640K  base  364K  shadow  system  rami. 

• Memory  expandable  to  8 Mb  on  mam  board. 

• 1.2  Mb  floppy  drive 

• Dual  diskette  and  hard  disk  drive  controller 

• Enhanced  1 01  -key  keyboard 


• 1 parallel  and  2 serial  ports 

• 5 bay  chassis  and  power  supply. 

• Real-time  clock 

• 8 expansion  slots., 

• Programabie  Bus  Speed 

• Support  for  80287  and  80387. 

• Optional  20  and  24  MHz  clock  speeds 


Conduct  a call  now  for 
your  local  dealer  & pricing 
information  and  wire  into 
our  amply  powerful  systems. 

LET  THE  POWER  FLOW. 


DYNACOrVIPUTERS 

3081  N.  First  Street 
San  Jose,  California  95134 

(408)943-0100 


386  SYSTEMS 
FROM 

$2,500.00 
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In  her  job 
interview  she’ll 
tell  you  all 
about  her  MBA. 


If  you  want  to 
know  about  her 
THC,  coke  and  crack, 
you’ll  have  to  dig 
a little  deeper. 


One  in  six  working  Ameri- 
cans has  a drug  problem.  And, 
as  a corporate  executive,  that 
means  you  have  a problem. 

Because  studies  show  that 
the  productivity  of  drug- 
impaired  workers  is  25%  lower 
than  that  of  non-users.  And 
workers  on  drugs  are  a hazard 
to  their  fellow  employees. 

They  cause  accidents  and 
make  mistakes.  They  call  in 
sick  more  often.  And  file  more 
workman’s  compensation 
claims. 

Yet  most  drug  abusers 
don’t  believe  they  even  have  a 
problem. 


What  can  you  do  to  iden- 
tify and  help  drug  abusers 
among  prospective  and  pres- 
ent employees?  Start  by  call- 
ing the  National  Institute  on 
Drug  Abuse  Workplace  Help- 
line for  CEOs  and  managers. 
We’ll  tell  you  what  you  can  do 
to  deal  with  drug  abuse  prob- 
lems in  your  company. 

Call  today;  1-800-843- 
4971.  From  9:00  a.m.  to  8:00 
p.m.  eastern  time  Monday 
through  Friday. 

You’ll  be  in  good  company. 

PARTNERSHIP  FOR  A 
DRUG-FREE  AMERICA 


DEPM-6U7 


■ USER-TO-USER 


PRODUCTIVITY 


Since  Ihe  dale  can  contain  more  than 
eight  characters,  you  might  expect  DOS  to 
issue  an  error  message  saying  that  file  4- 
07-1988. XXX  doesn'l  exist  (because  the 
filename  is  invalid).  However.  DOS  uses 
jusl  the  first  eight  characters  of  the  file- 
name when  it  executes  the  IF  and  RE- 
NAME statements. 

Michael  Trombetta 
Manha.s,set,  New  York 

The  DATE  command  displays  the  current 
date  and  asks  for  a new  date — you  press 
Return  to  accept  the  date  shown.  ' 'ECHO 
I MORE  I DATE"  sends  a Return  to 
the  DATE  function  without  requiring  a 
user  keypress.  The  resulting  file  READ- 
DATE. BAT  will  look  like  this: 

Current  date  is  sun  12-25-1988 
Enter  new  date  (iran-dd-yy) : 

When  DOS  runs  the  hatch  file  READ- 
DATE,  it  interprets  the  first  line  as  a re- 


quest to  run  a program  or  batch  file  called 
"CURRENT'  with  "date  is  Sun  4-06- 
1988"  as  the  command  line  parameters. 


■ The  batch  file  technique 
described  here  is 
helpful  because  it 
accomplishes  most  of 
PUSHDIR’s  work  using 
standard  DOS  commands. 


Note  that  if  a program  called  CURRENT 
.COM  or  CURRENT.EXE  exists  in  the 
.same  directory  as  CURRENT.bAT.  this 
process  won't  work. 


The  first  time  you  use  this  technique  you 
must  create  a file  called  DUMMY.XXX  in 
Ihe  same  directory  as  the  AUTOEXEC 
.BAT  file.  You  must  not  have  any  other 
files  with  extension  ' 'XXX' ' in  that  directo- 
ry. After  the  first  time,  you'll  jusl  reuse  the 
previous  day’ s "XXX"  file. 

Those  of  us  who  develop  programs  or 
experiment  with  novel  combinations  of 
TSR  programs  lend  to  reboot  frequently. 
Mr.  Trombetta' s enhancement  is  for  us. 
— Neil  J.  Rubenking 


SHARE  YOUR  SECRETS 

Reveal  your  latest  DOS  and  systems  dis- 
coveries through  User-to-User,  and  we’ll 
pay  you  $50  or  more  for  any  submissions 
we  print,  plus  an  extra  $25  if  you  submit 
your  letter  on  a disk.  If  you  send  a disk, 
please  include  a printout.  Mail  your  contri- 
butions to  User-to-User,  PC  Magazine, 
One  Park  Avenue,  New  York.  NY 
10016. 


Compact  Disk  Products,  lnc.| 


CD  ROM/WORM 


ALL  PRODUCTS,  LOWEST  PRICES,  EXPERT  ADVICE 


/A/THODacrofiy  offers 


J Sec  ...  . $095 

" - Groler  Electfonc  EncyctteOa $095 

- Microsoft  Bookshelf $895 

, - PG5G  lirary  Osks  1 - 10001 $095 

J Oxford  En^  Dccbrery , $345 

Comscocic  Stock  Photography  On  CU  . . . . $445 

Groler  or  McGrw  HI  or  Book^etf  or  PGSG $2ES 

The  Bbfe  Lbrsry $495 

Krk-Othmer  Encyctpede  of  Oerrical  Technology $045 

Regstry  of  Mass  Spectra  Data $2655 

Geovsan  US.  Atlas  atl  MapniEkBr  . . . ._ 

FREE  ORDER  Ltg  ■ SOO-tfCABYTe  (634^29s|| 

Jrtcachi  ‘BD3S  Externa  CD-ROM  Drive  with  Audb $729 

6035  with  Dgica  Aibb  Output $1229 

Htachi  3500S  Interna  1/2  Height  CD-ROM  Drive  wfAudb  , . $719 

Maxtor  BOO  MB  WORM  Drive $3799 

Optocech  Laserbark  400  MB  WORM  Drive $2799 

Portatte  2S6  with  CO-ROM  Oive $3^ 

CD-Capture;$5<»:  Cecu«  A-co  rtsrmeifiP  f'-am  ar**  O a RAV  of  ;>«. 

rr-,  Abo  sows  MyDaa  a*  "vsc  trcr  RAM. 

LiJ'riay  iSeS)  PcD-j:  Ltilv  UVfi.  xrrrtis  lo  Oit/  M arc  Chs  an  MIX'!-  ■ 
ro  ccnikte  onrs  Outoit  to  cr  anXcr  ■ 

CO-PlayfSarrplBr  ($l<01  Scirc  fDatiresas  Cll-Plif  (Ac  Uw  ajlty  to  rare  i«o  ■ 
ooris  cr  ifr  arc  CO  anc  ooo  ccuwen  t/ien  ■ 

CQ-AudoFiE  isi^gi  Auuretray  creates  dat^se  records  of  d tor  auJo  lOs  I 

pj  Alc*5  you  to  sure  e crefened  ooii  seorree  ftr  exn  ca.  B 

L^j_J  1"^  Auurstc  ri'coofitAT  of  CDs  Creates  Cflaa;  conpatCc  -ecaxJii  H 

?17  E.  eSth  St  F,,,  a Month  IMTERNATIOHAL  ORDERS 

Sff  ^ -YPB  SubsctlplIOB  to  * SPECIALTY 

CP  hC**  Review  Aoairallan  Agent;  KEWTCl 
with  order*  ever  Coth*m  lla 

Fn  21?-439-9lS  <>».  Victoria  3101 

Cani>e»f\e  7553agva  Tel.  103)  B17-5933  


We've  Added  a New  Teacher  to 
Our  Assembly  Language  Program. 

Introducing  The  Visible  Computer:  80286-an  advanced  version  of 
the  “Award  Winning”  TVC:  8088.  Its  animated  simulation  of  the  PC’s 
microprocessor  shows  you  exactly  how  assembly  language  instruc- 
tions are  carried  out.  And  it  comes  complete  with  a comprehensive 
400  p.  manual. 

TVC  lets  you  choose  from  45  demonstration 
programs  that  can  be  executed  with  the  sim- 
ulator-from  simple  register  loads  to  advanced 
programs  that  manipulate  interrupts  and  per- 
form hie  I/O.  It  makes  learning  assembly 
language . . . elementary! 


r-yj: 

; , ■ The  Visible 
I / 1 Computer:  80286 

$99.95 

y (Nol  Copy  Protected.) 


The  Visible  W' 
Computer:  8088  \ '* 

$79.95  V 

(Not  Copy  Protected.)  \, 


muter: 

$99.9 

it  Cop 

Software  Masters 


The  Visible  Computer:  8088  for  IBM  PC/XT/AT  and  true  compatibles:  TVC:  80286 
for  IBM  AT.  To  order  direct:  Software  Masters,  2714  Pinfeather.  Bryan.  TX  77801: 
(409)  822-9490.  Include  $3.00  handling.  Bank  cards  accepted. 
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CIRCLE  261  ON  READER  SERVICE  CARD 
DEALERS  ONLY  CIRCLE  523  ON  READER  SERVICE  CARD 


CrystalPrint. 

The  Smallest,  Most 
Personal  Page  Printer 
Has  a New  First  Name 


More  Personal  than  Ever 

^alL  Lij^tweighi.  Fast.  Qui«.  As  ccmvenient 
and  affoidable  as  a personal  computer.  TTiai's 
the  CrysialPrint  perstMial  pa^^e  printer,  Now’ 
there's  another  reason  to  own  one.  As  a result 
(rf  the  consdklation  with  Data  Techndogy,  It's 
a\ailable  lri)m  Qume  — <xte  of  the  first  and 
most  respeaed  names  in  the  printer  industry. 


Personal  Size 

Qume  CrvsialPrint  page  printers  require  50% 
less  space  than  the  leading  laser  printers. 
And  ^ey 
weigh  30% 
teas.  That 
means 
they  can 

be  desktop  iif»<tpniu 

dose,  even  when  space  is  precious. 


pume 

Professional  Performance 

Qume  CiystalPrint  Series  II  gives  you  full  HP 
LaserJet  Series  II”*  emulation  and  fonts. 
CrysialPrint  UP  comes  with  Qume/Diablo 


Personal  Productivity 
Qume  CrystalPrint  Series  II » and 
CrysialPrint  WP»  page  printers  put 
six  pages  within  arm's  reach  in  a 
minute.  There’s  no  waiting.  No 
ear-shattering  noise.  No  traipsing 
around  the  oflke  to  a shan^ 
printer.  Even  the  paper  tray  is 
conveniently  front-loading  to  make 
you  more  efficient. 


emulation.  HP  or  Epson  emulation  for  presen- 
tation graphics  and  desktop  publishing  is 
optional.  Other  emulation  and  font  canridges 
are  aN-ailable  for  both  models.  And  both 
deliver  crisp,  dear  text  and  gr^ks  — prim 
quality  that  rivals  the  most  expensive  page 
printers,  but  at  a much  lower  cost. 

Personal  Price 

Here's  the  best  pan.  At  $1999*  for  die  Qume 
CrystalPrint  Series  II  and  just  $1299*  for 
Qume  CrystalPrint  WP.  p:^  priming 
^ is  now  doser  to  you  than  ever  before. 

Get  on  a first-name  basis  with 
Qume  CrysialPrim  and  let  your 
CrystalPrint  dealer  show  you  the 
most  personal  page  printer  since 
the  ballpoint  pen. 

for  the  kxaiion  of  the  nearest 
Qume  CrystalPrint  dealer,  call 
I •800-223-2479. 

Qume 

500  Yosemite  Drive, 

Milpitas.  CA  95035 


LNijct  Serio  It.  EpMXi  and  Diihk)  an.*  KKUiiered  niili'inaria  vt  iheir  respmiw  anpurjtnxvv  mail  pricv 


*Qumi-  Oaporatiun  l9flB 
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WHOLE  EARTH 


ELECTRONICS 


2990  7TH  STREET  BERKELEY,  CALIFORNIA  94710 


THE  BEST  286  VALUE  W. 


WHOLE  EARTH 
TURBO  286-20 

20  MB  HARD  DRIVE 


COMPLETE  SYSTEM 

• 1 ,2MB  Fujitsu  drive 

• Monographics  card 

• TTL  monitor  w/tilt  & swivel 

• SI2K  RAM  (IMB  possible  on 
motherbord) 

• Coprocessor  socket 

• Parallel  printer  port 

• AT  style  keyboard 

• 200W  power  supple 

• Price  includes  hard  drive  con^ 
roller  by  Western  Digital 

• 8 Expansion  slots 


FREE  FREIGHT 
IN  CONTINENTAL  U.S.A. 


Whole  Earth 

COMPUTER  SYSTEMS 


1299. 


10 

MB 

XT 

40 

MB 

286 

40 

MB 

386 

COMPLETE  SYSTEM! 


Call  for  our  FREE  catalog! 

— Thousands  of  products  at  absolute  lowest 
possible  prices' 

— Best  prices  on  8088,  V20.  286,  386  CPU  s 

— Call  in  your  order  or  use  the  order  form' 


WE  BEAT  ANY 
PRICE  ANYWHERE* 

WHOLE  EARTH  WANTS 
YOUR  BUSINESS  -- 

CALL  US  BEFORE  YOU  BUY! 

• Some  nstncUons  may  appiy 


WHOLE  EARTH 
COMPUTER  SYSTEM 

"The  Best  You  Can  Buy” 

Technical  Suppcnn  Available 

Built  and  Tested  in  the  USA 

I Year  Limited  Warranty 

30  Day  Money  Back  Guarantee 

Licensed  MS-DOS  3.3  Available  with  System  Purchases 

Lowest  Prices  on  Thousands  of  Other  Goods 

FCC  Approved 

48  Hour  Burn-In 


FOR  MORE  INFORMATION  AND  ORDERS  CALL  TOLL  FREE: 

1-800-323-8080 

For  CA  calls  or  Customer  Support:  415453-7758  Call  for  freight  and  COO  info. 

• WHOLE  EARTH  ELECTRONICS  • 2990  7th  St.  • Bertceley,  CA  94710  • 

FREE  FREIGHT  OFFER  GOOD  IN  CONTINEF^TAL  USA.  ONLY  MAIL  ORDER  ONLY 
ERRORS  SUBJECT  TO  CORRECT/ON  PRICES  SUI^ECT  TO  CHANGE  WITHOUT  NOTICE 
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PKODUCTIVITY 


■ EDITED  BY  CRAIG  L.  STARK 

Power  user 


Sorting  WordPerfect  records  by  date;  entering  key  symbols  as  text  in  Word 4.0;  accessing 
FIND  in  dBASE  III  Plus  with  a single  keystroke;  linking  Clipper  programs  faster. 


A SINGLE-KEY  FIND 

When  Ashton-Tate’s  developers  added  the 
excellent  FIND  capability  to  the  dBASE  III 
Plus  Browse  menu,  they  should  have 
called  it  SEEK.  As  it  is,  two  menu  choices 
(RND  and  FREEZE)  both  start  with  the 
same  letter,  F.  Moreover,  they  positioned 
the  less-used  FREEZE  to  the  left  of  FIND, 
so  the  only  way  to  activate  FIND  is  to 
Right-Arrow  five  times  and  strike  Enter. 
This  must  have  been  decided  by  a commit- 
tee rather  than  by  a user. 

My  solution  is  to  change  the  four  of- 
fending bytes  in  dBASE.OVL  using  DE- 
BUG. “Find"  is  changed  to  “Seek”  and 
can  now  be  accessed  with  the  single  key- 
stroke S.  Use  the  following  as  a script  for 
DEBUG  to  make  the  changes  in  dBASE  III 
Plus,  Version  I . I : 

E 7A46  53  65  65  6B 

VJ 

Q 

The  FIND  option  is  located  at  a different 
address  in  dBASE  III  Plus  1 .0.  It  can  be 
found  with  DEBUG's  Search  command 
and  changed  as  above  by  .substituting  the 
new  address  for  7A46. 

Peter  Giesen 

Victoria,  British  Columbia 

Canada 

In  fact,  you  can  bring  up  the  Browse 
menu’s  FIND  with  only  two  keystrokes,  by 
hitting  the  Left  Arrow  followed  by  Enter. 
Mr.  Giesen' s single-stroke  solution  is  fast- 
er, however. 

To  patch  dBASE.OVL  in  dBASE  III 
Plus,  Version  1 .1,  type  in  the  three-line 


script  above  with  a pure-ASCII  word  pro- 
cessor. Be  sure  to  include  the  spaces  be- 
tween the  number  pairs.  Hit  Enter  after 
each  line,  including  the  last  one.  Name  the 
file  FIXFIND.SCR.  Make  sure  you  have  a 
backup  of  dBASE.OVL.  Then  with  FIX- 
FIND.SCR and  dBASE.OVL  on  the  de- 
fault drive  and  DEBUG  .COM  in  the  DOS 
path,  enter: 

DEBUG  dBASE.OVL  < FIXFIND.SCR 

Before  doing  this,  though,  remember  that 
it  violates  your  dBASE  License  Agreement 
and  is  not  supported  by  Ashton-Tate. 
— Brad  Stark 


UPDATING  WORD  MACROS 

The  macro  feature  in  Word  4.0  is  among 
the  best  available,  but  if  you  modify  your 
macros  repeatedly  while  debugging  them, 
the  process  of  storing  the  updated  macros 
can  become  tedious.  Figure  1 presents  a 
“meta-macro"  that  acts  as  a tool  to  speed 
storage  of  updated  macros. 

Before  using  this  meta-macro  the  first 
time,  create  a glossary  entry  called  Mac- 
roname. The  update  macro  uses  this  entry 
to  keep  track  of  the  macro  name  you  ate 
updating.  To  use  the  meta-macro,  first  edit 
the  macro  you  want  to  update,  making  sure 


the  text  of  the  macro  is  a complete  para- 
graph by  itself.  Then  place  the  highlight  in 
the  macro  paragraph  and  invoke  the  update 
macro  (Ctrl-UM,  for  Update  Macro,  is  a 
good  choice  for  a name).  When  the  meta- 
macro asks  you  to  correct  the  macro  name, 
be  sure  to  enter  the  entire  name,  including 
the  control-key  sequence,  if  any.  (If  you 
don't  include  the  control-key  sequence, 
you  will  lose  it  from  the  macro  name.) 

As  a point  of  general  interest,  note  the 
<keypadfive>  keystroke.  This  creates  a 
beep  to  draw  the  user's  attention  to  the 
message  line.  Also  note  the  double  carets 
( ■ ■ ) after  the  command  to  in.sert  the  macro 
name.  Without  these  carets,  if  the  macro 
name  includes  a control-key  sequence. 
Word  will  interpret  the  control-key  se- 
quence and  run  the  macro.  By  adding  a 
caret  (which  can  only  be  produced  in  a 
macro  by  having  two  carets,  the  first  of 
which  tells  Word  to  take  the  second  one  lit- 
erally), you  can  tell  Word  to  “type"  the 
control-key  sequence  as  text. 

James  C.  Beard,  M.D. 

Seattle,  Washington 

One  other  detail  of  interest  is  the  <Ctrl- 
Esc><Esc>  at  the  beginning  of  the  mac- 
ro. The  Ctrl-Esc  combination  at  the  begin- 


<Ctrl-Esc><Esc><Enter><Enter><Left> 

<Esc>iinacroneune  * ''<Enter  > 

<Shift-Fl><Shift-Fl><)ceypadf ive>i<pause  Correct  the 
macro  name,  then  press  Return»<F9xF6xLeft> 
<Esc>cmacroname<Enter>y«set  macname=selection» 

<F1  BxDelxBackspacexFl  0 XEsoc  «macname  »<Enter  >y 


Figure  1 : A macro  to  simplify  storing  updated  macros  in  Microsoft  Word. 


PC  MAGAZINE  ■ AUOUSTI988 
437 


Three  ways  to  build 
better  TUrbo  Pascal 
programs... 


Power 
^ Screen 

$129 

Serpen  I/O  manager. 

Features:  ♦ screen  painter  ♦ virtual  screens 
♦ data  validation  ♦ context  sensitive  help 
♦ unlimited  .screens  ♦ definable  keys 
♦ & much  more! 


POWER  TOOLS 

Plus 

$129 

Full  featured  function  library. 
Features:  ♦ TSR  support  ♦ direct  video 
access  ♦ VGA  and  EGA  support  ♦ windows 
and  menus  ♦ DOS  memory  alliKation 
♦ interrupt  service  routines 
♦ & much  more! 


ASYNCH 

Plus 

$129 

Asynchmnous  communication  manager. 
Features:  ♦ speeds  U)  19.2K  baud 
♦ XON/XOFF  protocol  ♦ hardware 
handshaking  ♦ XModem  file  transfer  ♦ I/O 
buffers  up  to  64K  ♦ & much  more! 

We’re  Blaise  Computing,  manufacturers  of  high 
quality  function  libraries  designed  to  reduce  the 
time  and  technical  expertise  required  for  serious 
applications  development. 

All  of  these  packages  include  Peter  Norton’s  On- 
line Instant  Access  Pitigtam.  a comprehen.sive  ust*r 
reference  manual  with  extensive  examples,  and  full 
sample  programs. 

Satisfaction  guaranteed  or  return  within  :)()  days 
fi)rafull  refund. 

We  have  a full  line  of  priHlucts  for  (’  and  Pascal. 
For  a free  bn>c-hure  or  to  order  call 

800-3.13-8087! 

^ 

BLAISE  COMPUTING  INC. 

2S60  Ninth  Sirett.  Suite  3)6  Bcrielrv.  C'A  *M7I0  I4IS>  S4U-S44I 
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P R O I)  LI  C T 1 V I I Y 

■ POWER  USER 


ning  of  a macro  puts  you  at  the  ftrshievel 
menu,  no  matter  where  you  were  in  the 
program  when  you  invoked  the  macro. 
Similarly,  the  combination  <Ctrl-Esc> 
<Esc>  puts  you  in  edit  mode.  One  or  the 


■ The  caret  tells  Word  to 
interpret  the  following  key 
symbol  as  text,  rather  than 
as  a command. 


other  of  these  combinations  should  be  used 
at  the  beginning  of  most  macros  that  can 
be  invoked  by  control  keys. 

(A  notable  exception  is  cursor  control 
macros.  If  you've  set  up  a macro  to  emu- 
late the  WordStar  diamond— Ctrl-E  for 
up,  Ctrl-X  for  down.  Ctri-D  for  right,  and 
Ctrl-S  for  left — you  can  use  these  macros 
within  the  menus  as  well  as  within  text,  but 
not  if  you  include  the  <Ctrl-Esc><Esc> 
.sequence  in  the  macro. } — M . David  Slone 


SORTING  FIELDS  BY  DATE 

While  attempting  a merge  sort  on  a 
MM/DD/YY  field  of  sevetal  merge  rec- 
ords, I di.scovered  that  the  resulting  sorted 
order  was  incorrect.  WordPerfect  sorts 
records  containing  the  dales  3/1/86, 
3/31/85,  10/1/97,  10/31/87  into  the  fol- 
lowing order:  10/1/97,  10/31/87,  3/1/86, 
3/31/85. 

To  sort  the  dates  properly,  start  by  glob- 
ally appending  a space  following  the  slash- 
es, turning  each  into  ‘ V ” . With  the  dales 
now  broken  into  words,  define  the  sort  or- 
der as  shown  in  Figure  2.  Finally,  globally 
delete  the  appended  spaces — that  is,  find 
‘ 7 "and  replace  it  with  “/” . 

Dwayne  Caigile 

Gainesville,  Florida 

The  sorted  order  in  Mr.  Cargile's  example 
is  not  actually  wrong — it’s  perfectly  cor- 


rect if  you  consider  the  dates  to  be  just 
strings  of  characters.  His  method  lets 
WordPerfect  sort  the  dates  more  usefully 
by  separating  them  into  three  words,  then 
sorting  first  by  year,  next  by  month,  and 
last  by  day.  Do  note  that  the  example  as 
shown  assumes  the  dates  in  question  are  at 
the  start  of  each  line.  If  you  use  this  tech- 
nique on  lines  that  have  the  date  placed 
differently,  you’ll  have  to  choose  your 
KEYs  appropriately. — Neil  J.  Rubenking 


USING  COMMANDS  AS  TEXT 

By  grouping  command  macros  with  text 
entries  in  the  Word 4.0  glossary,  Microsoft 
has  created  a potential  problem  for  those 
who  write  documentation.  Suppose  you 
always  show  the  Enter  key  as 

<Enter> 

in  your  documentation.  In  Word  3.11,  you 
could  save  keystrokes  by  creating  a glossa- 
ry entry  called  ‘‘ntr”  that  typed  out  <En- 
ler>  whenever  you  typed  ntr<F3>.  Try 
this  in  Word  4.0,  however,  and  the  macro 
feature  will  start  a new  paragraph  for  you. 
That's  because  Word  sees  the  text  '‘<En- 
ter>  " as  a macro  command  { a carriage  re- 
turn), not  as  text. 

The  solution?  Write  a macro  that  cre- 
ates the  desired  symbol  but  includes  a mid- 
stream correction.  For  example,  assuming 
you’re  in  insert  mode,  try 

<Enter<Baclcspace>r> 

With  the  macro  command  broken  up  so 
that  Word  4.0  doesn't  recognize  it  as  a 
command,  the  program  dutifully  types  out 
the  text. 

Frank  Giffen 

Manhattan  Beach,  California 

Although  this  works,  there  is  actually  an 
easier  way.  The  caret  symbol  ( ~)  will  tell 
Word  to  interpret  the  following  key  symbol 
literally,  as  text,  rather  than  as  a com- 
mand. To  show  the  Enter  key  as  <Enter>, 
you  only  need  to  write  the  macro  as 

“<Enter> 


KEY  1 NUMERIC,  FIELD  2,  LINE  1,  WORD  3 ( YEAR  ) 

KEY  2 NUMERIC,  FIELD  2,  LINE  1,  WORD  1 ( MONTH  ) 

KEY  3 NUMERIC,  FIELD  2,  LINE  1,  WORD  2 ( DAY  ) 


Rgure  2:  The  son  order  needed  to  cause  WordPerfect  to  put  record  dates  into  proper  order. 
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Same  PageMaker™ 
file  printed  using  a 
nomal  IBM  PC/AT™ 
connected  to  an  HP 
LaserJet  Series  II. 


Bring  to  your  DTP  systems  a new  style 
and  give  your  HP  series  IFa  second  life. 


Same  PageMaker 
file  printed  using  an 
IBM  PC/AT  with 
PageStyler™  connected 
to  an  HP  LaserJet 
Series  II. 


Destiny’s  low'cost  PageStyler  adds  100%  PostScript™ 
compatibility  to  your  HP  series  II  without  sacrificing 
your  printer’s  current  capabilities. 


With  PageStyler  from  Destiny  Technology  you  can  go  either 
way— in  style  with  PageStyler,  the  PostScript  language  com- 
patible sub-system,  or  with  HP  PCL.™  You  choose,  from 
your  keyboard  to  your  printer. 


Destiny  offers  full  PostScript  compatibility  from  any  software 
package  with  PostScript  drivers,  with  enough  memory  to 
handle  full-page  graphics,  font  selection,  and  image  transfers. 
PageStyler,  the  only  way  to  go,  if  you  go  in  style. 


COMPATIBLE  SOFTWARE 


’ Ventura  Publisher  ™ 
’ PageMaker™ 

' Harvard  Graphics™ 
' Designer™ 


’ Other  software  based  on  Windows^' 
' WordPerfect  5.0™ 

' The  Office  Publisher™ 

■ Microsoft  Word  4.0™  & Excel™ 


> Manuscript™ 

' Destiny  has  tested  these  software  packages. 
More  software  packages  will  be  tested  and 
announced. 


Destiny  Technology  Corporation 

930  Thompson  Place  • Sunnyvale,  California  94086 
Phone:  800-874-5553  • 415-537-9044  (inside  CA) 
FAX:  408-733-0870  TLX:  3729687 


RmScrigH  Language  a a tradetnark  of  Atbbe  SyMetnt  LaserJet  Plus  and  LaserJet  Senes  il  are  eademafksorHewM-PBcluutl.  Canon  LBP  m a aademark  of  Canon.  Inc.  PCL  iPrinier  Command  Language)  is  a aadeinarli  of  Hewlen-Packanl.  PageSlyter  is  a trademark 
of  Destiny  Technology  Cotp.  PC'AT  h a trademark  of  lnieftisia>nal  Btnnesa  Machines  Maciniosh  a a indemaik  of  Apple  Computer.  Inc.  Software  irademarkt  faeinng  id  dicir  aidividiial  manuhcnirers. 
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P R ()  D U C 1 1 V 1 T Y 


All  These 
Functions  For 
$150.“’ 

Word  processing 
Document  tracking 
Communications 
Terminal  emulation 


4 functions  in  one  czsy  to  use  program  chat 
conserves  your  learning  time,  your  PCs 
memory,  and  your  money.  VK)rdmuvers  state  of 
the  art  features  are  based  on  Computerease 
Softwares  experience  with  the  publishing 
industry  since  1985. 

Powerful  Word  Processing 
written  in  assembly  language  for  speed,  menus 
for  beginners,  command  interface  for  advanced 
users,  built  in  spell  checker,  edit  up  to  9 files  at 
a time,  30  level  undelete,  search  and  replace, 
proportional  font  support,  macro/script 
capability,  mail  merge. 

Integrated  Communications 
dialing  directory,  translation  tables, 

XMODEM,  unattended  file  receive,  customiz- 
able terminal  emulation  for  VT 100,  3101  etc. 
Document  Tracking 
'Xbrdmover  gives  you  the  cross  referencing  of  a 
database  without  the  setup  and  learning  hassles. 
Customizable  "header"  templates  for  tracking 
by  addressee,  subject,  document  number,  etc. 
Selective  directories  by  category  of  file. 

Easy  to  use 

Tutorial  documentation  keyed  to  progressive 
help  screens  for  quick  incremental  learning. 

Pop  down  menus  and  key  prompts. 
Customizable  keyboard,  commands,  messages, 
& color. 


CMniTBKEjffi 

SOFTWARE  ^ : 


P.O.  Box  170 
Warren,  R.I.  02885 
(401)  245*1537  (401)245*1523 


■ POWER  USER 


■ The  Microsoft  linkers 
are  faster  than  Clipper's 
PLINK86,  especially 
with  a large  RAMdisk. 


Be  aware  that  the  caret  command  only  ap- 
plies to  the  symbol  that  immediately  fol- 
lows it,  so  that  the  macro 

“ "<Enter> 

will  type  a caret  followed  by  a carriage  re- 
turn. If  you  want  to  type  a caret  followed 
by  the  text  "<Enter> . " the  macro  would 
instead  he 

*'*<Enter> 

The  first  caret  tells  Word  to  treat  the  next 
caret  as  text.  The  third  caret  tells  Word  to 
treat  the  Enter  command  as  te.xt. 

— M.  David  Stone 


PUTTING  TABS  IN  WP  HEADERS 

To  make  columns  line  up  when  using  pro- 
portional-spaced fonts.  you  must  use  tabs 
rather  than  a series  of  spaces.  WordPerfect 
won't  let  you  enter  tabs  in  a header  direct- 
ly, but  I've  found  a way  around  this. 

1 . While  creating  or  editing  the  header, 
switch  to  the  other  dtKument  with  Shift-F3 
and  enter  as  many  tabs  as  you  need. 

2.  Delete  the  tabs  you  just  entered,  then 
switch  back  to  the  original  document. 

3.  At  the  location  in  the  header  where 
you  need  the  tabs,  hit  <F1>I  to  restore 
the  deleted  ones. 

The  new  tab  codes  will  recognize  the 
latest  tabs  set  before  the  header  and  thus 
will  line  up  labels  in  the  header  with  the 
columns  of  data.  The  same  methtxl  works 
with  footers,  endnotes,  and  footnotes. 

Collier  N.  Smith 
Longmont,  Colorado 

The  problem  with  spaces  in  a proportional 
font  is  simply  that  not  all  characters  are 
the  same  size.  Ten  spaces  are  wider  than 
ten  i characters  but  narrower  than  ten  W 
characters.  You  may  think  you  can  enter 
tabs  in  a header  directly,  but  actually  WP 
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just  inserts  an  appropriate  number  of 
spaces.  (Try  it— you'll  see.)  You  need  to 
use  real  tabs  to  line  things  up  in  columns  if 
you’re  printing  in  a proportional  font,  and 
if  you  have  multiple  pages  of  columnar 
data,  this  tip  will  let  you  put  column  labels 
at  the  top  of  each  page. 

— Neil  J.  Rubenking 


SHORTENING  LINK  TIMES 

One  disadvantage  of  Clipper  is  the  time  it 
takes  to  compile  and  link  during  testing. 
Clipper's  manual  says  you  can  use  the 
DOS  linker  as  long  as  you  are  not  also  us- 
ing overlays  and  that  it  is  "somewhal  fast- 
er" than  PL1NK86.  To  see  if  improve- 
ments could  be  made,  I compiled  and 
linked  162K  of  source  code  on  a Compaq 
286(8  MHz),  with  these  surprising  results: 

Linker  Disk  RAM 


PLINK86,  Version  2.24  1:55  1:27 

Microsoft  linker,  2.40  1:01  0:34 

Microsoft  linker,  3.60  0:54  0:25 

Microsoft  linker,  3.61  0:34  0:19 

If  you  compile  and  link  many  times  a day, 
the  savings  really  add  up. 

Luke  Miller 
Baltimore.  Maryland 

The  Microsoft  linkers  are  indeed  faster 
than  PLINK86,  especially  if  you  have  the 
luxury  of  a large  RAMdisk.  Version  2.4  is 
the  linker  provided  with  DOS  3.2;  DOS 
3.3  comes  with  linker 3. 60.  Micro.soft  link- 
ers starting  with  3.60  support  overlays. 

If  you  really  want  to  rip,  try  using 
TUNK  (included  with  Borland’s  Turbo 
C).  Mr.  Miller's  program  above  links  in 
just  14  seconds  on  disk  and  6 seconds  in 
RAM!  Too  bad  it  doesn’t  support  over- 
lays.— Brad  Stark 


SHARE  YOUR  POWER 

Tell  fellow  users  about  your  latest  techni- 
cal tips  for  hardware  and  software  applica- 
tions (other  than  spreadsheets,  networks, 
languages,  or  DOS)  through  Power  User, 
and  we'll  pay  you  $50  or  more  for  your 
trouble,  plus  an  extra  $25  if  you  submit 
your  letter  on  a disk.  If  you  send  a disk, 
please  include  a printout.  Mail  your  contri- 
butions to  Power  User,  PC  Magazine,  One 
Park  Avenue,  New  York,  NY  10016.  US 
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The  City  of  New  York  needs  to  clear  out  its  the  entire  inventory.  Contact  Jim  Scanlon  at 
complete  stock  of  valuable  used  computer  (212)  669-8548  to  obtain  a listing  and  to 
equipment.  Take  advantage  of  this  opportu-  arrange  an 

nity  to  save  on  systems, terminals,  keytx)ards,  appointment  EDWARD  i.  KOCH,  mayor 

parts  and  more.  Bids  will  be  accepted  for  for  viewing, 


NEW  YORK  CITY 


CIRCLE  314  ON  READER  SERVICE  CARD 


Intelligent  Micro  Systems 


IMS-286/12MHZ 

Base  System 


$1125 


• 80286  processor  running 
at  12MHz,  zero  wait  state, 
switch-selectable  to  6MHz 

• 1MB  RAM 

• 1.2MB  diskette  drive 

• Dual  diskette  drive/fixed 
disk  controller 


• Enhanced,  101-key 
keyboard 

• 200-watt  power  supply 

• Illustrated  installation  and 
operations  manual 

• Clock/calendar  with 
battery  backup 


Base  System  with  Monographic  Card  and  Monitor  $1255 

• With  40MB  Seagate  (30ms)  $1695 

• With  TOMB  MiniScribe  (28ms)  $1995 

Upgrade  to  EGA  by  adding  $320  to  monographics  system  prices! 


f I I M I ir  M nil  n u 1 1 urm 


GREAT  BUYS  ON  AT/XT  ADD-ONS 


I/O  Boards  1200  Baud 

R)r  AT  Serial  and  Internal  Modem 

parallel  ports $59  vVith  communications 

Rir  PC/XT  » Serial,  software $69 

paraUel,  it  game  ports  $65 


Diskette  Drive 
Math  Coprocessors  3«)kb  or  1.2MB  diskette 
80287-8  math  driv-e  to  enhance  your 

coprcxresstir $269  system 

80287-10  math  360KB $99 

copixKessor $349  1.2MB $109 


Multifunction 

Cards 


For  AT:  0KB  expandable 
to  1.5MB,  serial  and 

parallel  ports $110 

for  PC/XT:  384KB; 
serial,  parallel,  ^me 
ports,  clock  calendar 
with  battery  backup  . $199 


Mice 


Logitech  Serial  Mouse: 
programmable,  three 

buttons $79 

Microsoft  Bus  Mouse: 
mechanical  mouse 
includes  bus  interface  $119 


IMS-286/10MHz--,_ 

Base  System kj)90 5 

• 80286  processor 
running  at  lOMHz, 
switch-selectable  to 
6MHz 

• 512KB  RAM 

• 1.2MB  diskette  drive 

• Dual  diskette  drive/ 
hxed  disk  controller 

Base  System  with  Monographic  Card 

and  Morritor  $1095 

• With  40MB  Seagate  (30ms)  $1545 

• With  TOMB  MiniScribe  (28ms)  $1835 

Upgrade  to  EGA  by  adding  $320  to  monographics 
system  prices! 


• 200-waft  power  supply 

• Enhanced,  101-key 
keyboard 

• Illustrated  installation 
and  operations  manual 

• Qock/calendar  with 
battery  backup 


The  Intelligent  Solution 


IMS-88/lOMHz 

Base  Sjfstem 


$495 


8088  processor  miming  at 
lOMHz,  switchable  to 
4.77MHz 
640KB  RAM 
360KB  diskette  drive 


• Diskette  drive  controller 

• Keyboard 

• 150-watt  [xiwer  supply 

• Illustrated  installation  and 
operations  manual 


Base  System  with  Monographic  Card  and  Monitor  $625 

• With  20MB  MiniScribe  (65ms)  $885 

• With  40MB  MiniScribe  (61ms)  $995 

Upgrade  to  EGA  by  adding  $320  to  monographics  system  prices! 


★ ★ ★ ★ SOFTWARE  SPECIAL  i,  * * it 

MuTtvufi  Pniftci 

Convenient  Software 
_ for  Project  Scheduling 

1 and  Reporting 

1 Microsoft®  Project  by 

1 Microsoft  is  the  perfect  tool 

1 for  time  management,  of- 
1 fering  you  a vast  selection 

1 of  project  scheduling  and 
reporting  features,  l&ps 
you  aware  of  deadlines  and 
current  project  status. 

$330 

I U ■ 

TW.  'Dillo  isn't  one  to  try  to  tug  the  patriotic  heartstrings 
of  his  customers  too  oft^.  Like  most  true  citizens,  TW. 
figures  you  don't  have  to  paint  a flag  on  your  armor- 
plated  body  in  order  to  prove  you  bleed  red,  white,  and 
blue.  But  — dam  it  — there's  just  something  so  . . . 
Amorican  ...  about  buying  horn  Intelligent  Micro  Systems. 
'Tvery  morning  at  Armadillo  Elementary,  my  First  Grade 
teacher  Mrs.  L.G.  'Dillo  drilled  us  in  the  Dedaration  of 
Economic  Independence,"  TW.  recalls  wistfully.  all 
learned  the  basic  rights  — Life,  Liberty,  and  the  Pursuit  of 
a Quality,  Low-Cost  Personal  Computer." 

Using  these  rights  as  a guide,  T.W.  fulfills  his  dvic  duties 
with  Intelligent  Micro  Systems'  impressive  line  of  IBM 
compatible  personal  computers.  The  IMS-88  offers  an  in- 
expensive entry  system,  while  the  IMS-286  models  pro- 
vide supercharged  performance  at  reasoruble  prices. 
'There^s  a system  for  every  citizen,"  TW.  says  proudly. 
"Now,  that's  what  I call  democracy!" 


CIRCLE  382  ON  READER  SERVICE  CARD 
INTELLIGENT  BLTYERS  shop  for  superior  products  and  superior 
value.  All  of  our  products  come  with  a one-year  limited  warranty,  one 
year  of  teduiical  phone  support,  and  a 30d^  money-badc  guarantee 
(does  not  include  freight).  do  not  charge  you  for  UPS  ground 
shipping  within  the  continental  United  States,  or  for  buyiixg  with  your 
cre^  c^.  Intelligent  Micro  Systems  is  The  Intell^nt  ^oice. 

Prices  subject  to  change.  Software  is  non-refundable. 

Taos  residents  please  add  ^ sales  tax. 


To  Order 
CaU  ToU-Fiee; 

800-777-7757  ' 

Mon<-hri.  Sam-^pm  CST 
Sat  9ain-5pm  CST  , ‘ . ,5^ 

For  Customer  Support: 
512-250-8794 

Mon,-^.  8ain-7pm  CST 


Artwork  by  Todd  \^^ntc^s 


1633  Babcock,  Suite  424 
San  Antonio,  Tk.  7^29 


YOUR 
FULL 

POTENTIAL  r 


WITH 


,merican 
Semiconductor* 


)R 

! OFFER!!  I 


Reach  your  full  potential  with  America's  first  choice,  American  Semiconductor. 
Now,  with  over  a billion  in  financing  available,  it's  easy  to  own  the  computer 
system  that  you  want  and  need. 

NOT  A LEASE  YOU  OWN  IT!! 


KPttfKHASE 


N N O V E L L 
OS/2  COMPATIBIB 


TURBO  n mSa 
MODEL '5301  * 

• SMCUOH  4.77.  i 4 10MHz 
Pfoowino  SpMd  • MtMB  RAM 
AviilaM  • B<ot  • Oa«  MOK  floppy 
Om«  • Floppy  CofWoRor  «yCaM 

• E>gM  Expansion  SWi  • POXT-tJ 
Enhancad  Kayboarp 

RETAIL  MLUE  •lOM 

OUR  PRICE  >599 


TURBO  n 
MODEL  *5302  * 

• SalSCtitXt  A77.  • & 10MHz 
Procaasino  Spaad  • 0-14M8  RAM 
Availspia  • B«a  • ie  Brt  0004-2 
CPU  • One  SMK  Floppy  Onv« 

• MuKi  00  NFIeppy  Controlar. 
CtockCalandar.  ParaM.  Serial  0 
Game  Port)  • Egm  Expansion  Slots 

• PC/ICT  Enhanead  KeyPoarP 
RETAIL  VALUE  *1SM 

OUR  PRICE  '688 


H $45r6  $49s"""B  ^49i"'‘"5  ^55i"''"6 

TilBBAW  TIIBBAVT 


rr.t. 


TURBO n 
. MODEL  *5303 

• Satactataa  4.77,  a 0 iomhz 
Precaaaeip  Spaad  • O-iOMe  RAM 
Ai«liM  • Bkh  • 0000-2  CPU 

• Oot  300K  Floppy  Dnva  • Mwn  UO 
(nyfloppyConoollar,  OockCatandar. 
PiraiM.  Sanal  0 Gama  Pori) 

• Eioht  Expanaion  Sloa  • Ona 
lOMB  Hard  Drive  (W  ControUar) 

• AT  Enftancad  KayPoard 
RETAIL  VALUE  »1M0 

OUR  PRICE  >978 


*55;:SL*59: 


TURBO  XT 
MODEL  *5304  *• 

• 0 & 10MHz  Procasemo  Spead 

• 0-i0Me  RAM  Available  • Bioe 

• 0000-2  CPU  rlAvoOOOK 
HaWHeigm  Floppy  Orivt  • Multi  00 
(wiFloppy  Conro>er.  CtocWCelendv. 
Parallel.  Senei  0 Geme  Pon)  • One 
20MB  Herd  DrK«  (WConwoUer) 

• Turbpfiormei  Mode  Eener 
Sotbuara  or  Htrdwaia  SeieciatM 

• Eignt  Expenaion  Sica  • PC/XUT 
Enhanced  Keyboard. 

RETAIL  VALUE  '2409 


r'rta. 


^6,000  OUR  PRICE  *1171 


TURBO  XT 
MODEL  *5305 

• 0&  10MHz  CiockSpaad 

• O-lOMB  RAM  Awlabia  * B>oe 

• 10  Bit  0000-2  CPU  • 300K 

HtiVHaighi  Floppy  Dnvea  • MuNi  VO 
(aypicppy  Comrolar.  OodvCaleodar. 
Parallel.  Sanai  0 Gama  Pori) 

• MM8  Hard  Dn«a  (vsCcrttollar) 

• lurbeyNormel  Mod#  Either 
Software  or  Hardware  Selectable 

• Egts  Expansion  Slctt  • PCiAT 
Enhviced  Keyboard 

RETAIL  VALUE  •2»*9 

OUR  PRICE  >1298 


TURBO  AT  . 

MODEL  *5501  ' 

• 00200  Based  CPU  • O-IOMB 
RAM  Ava4sM  • B«a  • 1.2MB 
Hatt'HtiOhl  Floppy  Dm*  • 20MB 
Hard  Ddva  (wPCoriiroMr)  • Eight 
Expaftsmn  SMs  • Paralai  Port 

• XT  Enhancsd  Keyboard  • 
Psrtormanos  10.12.10J4MHZ 
AvtliSOIS. 

RETAIL  MLUE  *39M 

OUR  PRICE  >1616 


rURBO  AT 
MODEL  ’SSOr* 

• t2MHz  Ooch  Spasd  • O-IOMB 
RAM  Awlabla  • B«S  • MSI  00200 
Mcroprocassor  • 1.2MB 
HsKtHsighl  Floppy  Orivt  • 00M8 
Hard  Dnva  (wfcWolaO  • EiQbl 
Expwwon  Sloa  • Sanat/Parsllal 
Adapter « XT  Enhanced  Kaybovd 

• Partormanca  10.12.10AOMHZ 
Available. 

RETAIL  VALUE  *44M 

OUR  PRICE  >1743 


TURBO n 

MODEL  *5308  r-r.x.  > 

• 0 & 10MHz  Procawng  Spaed 

• O-IOMB  RAM  J^iaM  • Boa 

• 10  Be  0000-2  CPU  • Ttn  SOOK 
HsIVHargM  Floppy  Dnvaa  • Multi 
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Disabling  the  Print  Screen  Junction  and  creating  colotjul  screens  in  Turbo  Pascal;  a unique 
BASIC  menu;  and  manipulating  the  master  environment  in  C. 


c 

MASTER  ENVIRONMENT  CHANGES 

Inspired  by  some  of  your  recent  issues  on 
the  DOS  environment,  I wrote  PATH- 
SUB.C,  shown  in  Figure  1 . to  make  sub- 
stitutions to  any  variable  in  the  Master  En- 
vironment Block,  not  the  copy  of  the 
environment  that  DOS  makes  for  each  pro- 
gram. It  can  be  used  more  effectively  than 
the  EXDS  SET  command  when  you  wish  to 
alter  only  part  of  an  environment  entry,’ 


like  substituting  directory  entries  in  your 
PATH  variable. 

The  syntax  for  PATHSUB  is 

PATHSUB  (/var]  pattern  substitute 

where  "/var"  is  the  name  of  the  variable  to 
alter,  “pattern"  is  a substring  in  that  vari- 
able's string,  and  "substitute"  is  the  sub- 
stitute string.  If  "var”  is  omitted,  the  de- 
fault variable  is  PATH.  If  specified,  "var" 
is  converted  to  uppercase,  but  both  "pat- 
tern" and  "substitute"  arc  ca.se  sensitive. 


There  are  two  characters  that  have  spe- 
cial values  when  used  as  "pattern".  If  the 
caret  (')  is  used,  the  string  "substitute" 
will  be  placed  at  the  beginning  of  the  vari- 
able (immediately  after  the  " = ");  if  "pat- 
tern” is  “$"  then  “substitute"  will  be 
placed  at  the  end  of  the  environment. 

If  you  wish  to  delete  something  from  an 
environment  variable,  overspecify  the 
"pattern"  and  make  the  replacement 
match  only  what  is  to  remain;  for  example, 
PATHSUB  ; C:\UTILS;  ; 


PATHSUB  • substltut*  atrin^s  in  anvironMnt  variablaa  <dafaulti  PATH) 
uaA9«i  PATHSUB  |/v«r)  pat  aub 

PATHSUB  will  aubatituta  tba  lat  oceurranca  of  'pat'  in  tha  anvironaant 
variabla  *var’  with  tha  raplaeaaant  atrinf  'aub'.  Both  'pat'  and  'aub' 
ara  raquirad.  Tha  dafault  anvironaant  variabla  la  ’PATH". 

Zf  'var'  in  apaciflad,  it  ia  eonvartad  to  uppareaaa.  Both  'pat'  and 
'aub'  ara  caaa  aanaitiva. 

Thara  ara  two  apacial  valuaa  for  tha  paranatar  'Mt'.  if  'pat'  la  *** 
than  'aub'  will  ba  placad  at  tha  haad  of  tba  anviroruaant  variable  (altar 
tha  aaparatlRB  tba  variabla  naaw  froai  tha  valua).  Zf  *pat'  ia  ‘i* 
than  'sub'  will  ba  placed  at  tha  and  of  tha  anvironaant.  Kota  that 
thia  ia  not  full  ragular  axpraaaion  aatchiag.  Tha  pattern  **C!\biM' 
will  NOT  attaapt  to  find  *Ci\BIH*  at  tha  head  of  tha  path,  but  will 
aaareh  for  **Ci\BIN*  anywhere  in  tha  path. 

If  you  wiah  to  delate  aoaathin^  froai  tha  path,  ovarapaeify  tha  pattern 
and  Make  tha  raplaeanant  Batch  tha  axtra  a. 9.1 

PATHSUB  |Cl\UTILS|  t 


llfndaf  NUtx 
•dafina  NULL  I 
landif 

fdafina  Laateharfatring)  atrin9(atrlan<Btrlngi>} ) 

fdafina  OBBUC  TRUE 

fdafina  VERBOSE  TRUE 

fdafina  ENV_OPr  Bxzc  /•  anvlronawnt  aagaiant  •/ 

fdafina  PPSP  OPP  BxK  /•  parent  PSP  •/ 

/•  PSP  of  copy  of  COMMAMD.COM  that  invoked  currant  procaaa  •/ 
fdafina  rpsp_opp  Sxis 

/•  NaxiBUB  Banory  bleek  wa  will  try  to  deal  with  ia  355  Paragrapha  long  */ 
fdafina  haxlen  IxprS 

axtarn  unaignad  ^ap> 

unaignad  _rpap; 
unaignad  _cpap) 
unaignad  ^anv  aag; 
unaignad  '*‘ctrT_aa9; 
unaignad  ~m»wi  aag; 


/•  teem  HSCi  PSP  aagBant  for  thia  1 

/•  -root*  PSP  aagaant  •/ 

/•  currant  psp  aagawnt  •/ 

/*  anvironBant  aagnant  •/ 

/*  Baaory  control  block  aagawnt  •/ 
Baawry  block  aagawnt  */ 


Exit  eodaat 

4 - PrograB  could  not 
3 • PrograB  could  not 
3 - Pattern  not  found 
1 - PrograB  could  not 
I > Sueoaaa 


run,  not  enough  parapatara 
locate  anvironaant  variable 
in  anvironawnt  variable 
update  anvironawnt,  aubatitution 


atruct  Ctrl  block 


char  type; 
unaignad  owner; 
unaignad  length; 
} etrl_block; 


/•  'K'  Bora  BOBory  follows,  'S'  aero  Bora  blocks  •/ 
/•  PSP  of  teak  which  owns  this  Banory  ■/ 

/•  f of  aagawnts  in  this  block  of  awmory  •/ 


unsigned  char  BWB_block(MAXLBM); 


tlocluda  <Btdio.h> 
fineluda  <atdlib.b> 
fincluda  <precaaa.h> 
fineluda  <Banory.b> 
fineluda  <etypa.h> 
fincluda  <doa.b> 
fineluda  <atring.b> 

fifndaf  TRUE 
fdafina  true  I 
fandif 

fifndaf  PALSE 
fdafina  pALSE  I 
fandif 


■>aln(argc,  argv) 
int  srge; 
char  *argv[ ]; 

unsigned  _sho%^a(); 

atatic  char  eBdpath( 354] ; 

static  char  path|356]) 

atatic  char  target(lBS{  « ( 'Path-*  ); 

char  ■eoaspac,*posi 

int  i,  dona; 

int  ppoa,  off; 


(continues) 


Figure  1 : The  source  code  lisling  for  PATHSUB. C.  a utility  to  manipulate  the  ma.ster  environment. 
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would  remove  ";C:\UTILS”  from  the  en- 
vironment variable. 

The  PATHSUB  program  works  by 
finding  the  memory  control  bUx-k  for  the 
first  copy  ofCOMMAND.COM  that  is  in 
memory  and  then  working  up  through  the 
memory  control  block  chain  until  a memo- 
ry control  block  "owned"  by  COM- 
MAND.COM  is  found.  Once  this  is 


achieved,  then  that  block  is  searched  for 
the  appropriate  environment  variable.  If 
the  variable  is  found  by  PATHSUB  and 
there  is  enough  room  in  the  memory  con- 
trol block  for  the  substitution,  the  memory 
eontrol  bItKk  is  copied  to  a lixtal  buffer, 
modified,  and  then  written  back. 

Richard  Hartman 

Mountain  View.  California 


SomeUmes,  compiler  library  fimclions  like 
^elemi)  and  pulemij  aren't  appropriate 
ttmis  for  the  job  that  needs  to  be  done  since 
they  make  alterations  only  to  a copy  of  the 
environment . PATHSUB.  on  the  other 
hand,  ii.ses  .some  quirky  techniques  to  nunl- 
ify  the  master  environment  from  which  all 
other  copies  are  made.  In  addition,  this 
program  uses  a number  if  data  structures 


•trepyft«rq«t,  «r9V({ir«tar9««)*l);  i 
■treat(tar4*t,  ’■*)! 

•trupr<targ«t): 


if  (ar^c  < flratarg«2) 


alaa  if  ( iatrcap(argv( f Iratarg] , *S*|)  /*  Appand  to  tail  of  path  •/ 

•print ffCBdpath,  *tata*.pBth,ar9v|f Iratarg*!) t > 

•!■•  /*  Pubatituta  into  path  */ 

{ 

strepy  < cadpath, path ) t 

1 ■ atraubfoadpath-tatrlanitargat),  argvif iratarg] , 
argv|firatarg*l|,  1): 

if(l  — •) 

{ 

targat(atrlan(targot)-t]  ■ NUtLi 
fpcintf <atdarr. 

'PATRSUBt  pattarn  [ta]  not  found  in  anvironaant  variabla  [«a).\n*. 
argv(firatarg),  targat); 
a*it(2>j 


da  ■ ahowdaf ) j 
rpap~ • _pap; 

_cpap  " _rpap  * BxflTPj 

whlla  (_cpap  i*  _rpap) 


/•  gat  our  data  aogaant  •/ 

/•  atart  w/  our  own  PSP  aagmant  */ 

/•  DuMay  valua  to  atari  with  */ 

/•  whiia  havan't  found  PSP  of  1st  COKKAIIO  • 


epap  ■ pp*p:  'ip  anothar  layar  •/ 

“ “ /•  gat  "roof  psp  sogaant  •/ 

■ovadataf  epap.  RPSP  OPP,  da,  (unaignad)a  rpap,  2); 

) ■ “ 

/*  gat  tha  aamory  eontrol  block  fro*  the  root  PSP  •/ 
aioBi  sag  > _cpap:  /*  atart  with  tha  psp  aagaiant  < 

"ctrT  sag  ■ _epap  - 1>  /*  and  back  up  by  ona  aagrant  ’ 


dona  - PALBB; 
ppoa  ■ -Ij 
while  (idona) 
i 

/•  find  naxt  control  block  •/ 

Ctrl  sag  w an  aag  * ctrI_block. length; 

~ 7*  a next  bTock  of  ■aawry  */ 

*n  aag  ■ Ctrl  aag  * 1; 

'■  “/•  lea3  conTrol  block  •/ 

Bnvadata<_etrl_aag,  S,  da,  (unaignad|actrl_block.typa,  &); 

dona  ■ (ctrl_bleck.typa  !•  *H’): 
if ( idonai 

/•  axaadna  an  block,  it  not  tee  big  •/ 
if(ctrl_block. length  < HAJam 

/•  Load  the  block  •/ 

aiovadata<  aaa  aag,  I,  da,  <unaignad>MM_block, 

” ” ctrl_block.langth*lCi;  “ 


/•  if  found  •/ 

if)  (Off  awasrch{&Bain  block(ppoa|,  tatget, 
(Ctrl  block. langth~l$)-off  ))  -1| 


iB_bloek{ppos-'. ; *•  nv;.:.) 


/•  Hake  new  entry  in  OtfR  COPT  of  anvironaiant  block,  tf  tha  addition  */ 
/•  fits,  THCM  copy  entire  block  back  where  it  cava  froai  •/ 
if iappand(BaB_block,  caripath,  ctrl_block.langth*16;) 


/•  if  it  did  not  gat  succaaafully  added,  just  laava  */ 
fprintf(atdarr, 

'PATBSUBt  Mot  anough  anvironaianc  apaea  — anvironiaant  unchangad\n*  > ; 
axitdti 


aaaaaawawaaw— String  handling  routines 
Purpesai  this  routine  will  aubatituta  up  to  *nu»*  occurancca  of  tha 
pattarn  *pat*  In  tha  atring  *a*  with  tha  raplacaaiant  *sub*. 
tha  actual  nuabar  of  aubatitutiona  parforaad  ia  returned, 
if  *nu»*  ia  >1,  than  all  occurancaa  of  *pat*  are  changed. 


fer(  count  ■ off  ■ St  TflUX;  counted) 

/•  wa  only  need  to  cheek  atring  past  and  of  last  aubstitution  •/ 
idx  ■ atridxftaioff],  pat)> 

/•  if  count  is  over  the  liaiit  and  liait  apacifiad, 
or  pattarn  not  found  ■/ 

iff  ((count  >■  nuB)  at  (nuB  i-  -1))  i|  <idx  ■■  -In 
return  count+lj 

/•  idx  * off  ia  now  tha  offset  to  the  beginning  of  pat  in  a •/ 

/•  copy  from  up  to  pattarn  in  atring  to  local  buffer  */ 
for  (i  s off;  i < idx*offf  i**)  /*  only  need  to  cp  fron  last  chg  •/ 

nawafii  > a(i]; 

/•  ad  tha  aubstitution  •/ 
for  (ii  ■ I;  ii  < atrlan|aub}:  il«*i 
nawati^iif  • sub(ii): 

/•  finish  copying  tha  rest  of  tha  string  */ 
ii  • idx*of(  * strlanfaub):  />  where  ate  picka  up  */ 

i ■ idx*off  * strlanipat;;  /•  where  need  and  on  daat  */ 

off  • ii;  /•  raaiae-ber  for  next  cycle  */ 

whila(a(i]) 

nawa(ii*«]  • a[i««|} 
nawatii]  - HUIXi 

atrcpyfs,  news); 


if((ppoa  » -1>  II  (Ctrl  block. type  !■  'K')) 

{ 

Laateharf target); 
fprintf I atdarr, 

*\nPATRBUBi  could  not  locate  anvironBant  variabla  {tai.*, 
target): 
axit(3): 


atrepytpath,  tiiaB_^bloek{ppos)); 


/•  copy  our  currant  'path*"  string  < 


if)  p3  • atratrfa.p) ) 
return  p3-a; 
return  -1; 


/*  if  p found  in  a, 

/•  return  offset  into  a 
/•  alaa  return  -1 


path*atrlan( target  I ) ; 


(Finuff  I umtinuest 
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iOSt,  Someone  Gk>t  It  Sight... 
The  World’s  First 
Perfect  Keyboard! 

Created  and  Marketed  only  by: 
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FVR  XX  M,  386  TYPE  SYSTEMS 


Read  what  the  ej^rts  say... 

**...12  function  keys  on  the  left  where  God  intended  them...revotutiofmrv  and  much 
needed... Better  than  any  replacement  keyboard. ..duplicates  the  responsiveness 
and  tactile  feedback  of  the  original  IBM  keyboard... A viable  alternative  to  IBM^’s 
own  model  ...durable,  well-designed,  sensible  and  has  just  the  right  feel..." 

Gary  Ray,  PC  Week. 

*‘l  was  surprised  to  discover  how  {Northgat^}  keyboard  increased  my 
productivity.  My  ears  can  tell  when  rny  fmgers  have  mistyped, 
and  when  Tm  flying  across  the  keys,  my  fingers  get  the 
kind  of  feedback  they  evidently  need’ 

Keith  Farrell,  Compute  Magazine. 

'*TVDing  on  the  (Noi^gatel  is  mcwe  comfortable 
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■ Convatible  with  the  IBM  * enhanced  keyboard 
including  a Sys  Rq.  key  for  mamhaine  acoeaa. 

■The  12  Frilly  Prognunmable  Function  Keys  are 
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■ Exclusive  Northgate  CUck/lhctile  touch  using 
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key  switches  rated  for  virtually  a lifetime  of  use. 
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S)  UPSOvarrMghiadd$2200 

toraactitNMrd 


Ybs.  Ship  my  Omnt  KayilO?  ordsrrsi  I unOarstsnO  I may  usi 
Slof  iO  days  end  It  I wish,  trey  mtumsiofhM  product  cost 
fshmd.  I sgrm  to  pay  tor  St/ghi  both  ways 


Cnmfny 

Ship  lo  (Addraaa) 

Cfty Stata Zip. 


Piaast  s/sp  the  tolowing. 

OTV.  ITEM  FREIQHT 

OcTniKay'102  660.00  S 

CTIOt  660.00  6 

C/T64  676.00  6 

P&2Modal  62S.00  $ 

lAddteraal 
TOTAL  OF  OftOCn 


TOTAL 


Prepaid  smotn  anctoaad  6 

Pisaaa  chwga  to  my  QVin  Q MasterCard  Account 
Card  No. Explraa- 


Sigruan  Cardholder  _ 
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PRODUCTIVITY 


that  DOS  programmers  should  he  familiar 
with:  the  Program  Segment  Prefix  (PSP), 
the  Memory  Control  Blin  k (MCB),  and  the 
environment  itself. 

But  there  are  a number  of  caveats  to  be 
aware  of  when  altering  the  DOS  environ- 
ment (.see  ' ‘A  User's  Guide  to  the  DOS  En- 
vironment' ' and ' 'Expanding  the  DOS  En- 
vironment, ' ' PC  Lab  Notes,  March  3 1 and 
April  14,  1987).  Proper  operation  of 
PATHSUB  depends  on  some  values  stored 
in  the  PSP  of programs  in  memory.  If. some 
other  function  or  program  has  modified 


the  PSP  (like  a Critical  Error  Handler), 
PATHSUB  may  not  function  correctly. 

However,  PATHSUB  is  an  excellent 
tool  for  making  batch  files  more  intelli- 
gent, and  the  technique  demonstrated  in  it 
can  he  u sed  in  another  program  when  the 
environment  must  be  modified.  While  I 
touched  up  the  stridx( ) and  memsrchi ) 
functions  to  make  them  more  general,  fur- 
ther modifications  might  include  using  far 
pointers  used  to  walk  the  memory  control 
bloi  Ls  and  modify  the  environment. 

— Richard  Hale  Shaw 


COMPILED  BASIC 

BOUNCBNG-BALL  MENUS 

One  of  the  things  I enjoy  most  is  writing 
games  in  BASIC — including  games  that 
children  can  enjoy.  1 have  created  a 
"bouncing-ball"  menu  (Figure  2)  that  is 
easy  enough  for  even  the  youngest  child  to 
understand.  As  the  ball  bounces  from 
choice  to  choice,  simply  press  Enter  when 
it  is  beside  the  choice  that  you  want. 

Sally  Ann  Zegarelli 
Long  Branch.  New  Jersey 


segreadflsegregs)) 

/•  read  the  segment  regietere  •/ 

/•  get  length  of  entry  being  delated  •/ 

rsturnisegrsgs .ds)i 

/•  return  bs  •/ 

Bite  ■ etrlen(tblock( index] ) 41 ; 

int  meaisreb(me*,str,lsn) 

/•  ehift  the  remaining  block  down  on  top  of  etring  being  deleted  •/ 
for(indax  4a  eite;  index  <•  end;  index44) 

char  •mem,  •stri 

blockilndex-eite]  ■ bloek[lodax]: 

> 

int  lent 

■ppand(bleek,  etring,  maxlen) 

Ian  strlenistr)} 

char  •block,  •etring: 
uneigned  int  maxlen: 

/«  for  each  eharerter  of  mem  •' 

fer(  J ■ 8»  J <■  lenj 

int  end,  else,  i; 

/•  compare  the  following  chare  •/ 

/•  find  etarcing  point  for  etring  to  be  added  •/ 

for(  1*8;  iaee(]4i)  mm  strfi)) 

for)  end  • It  block[end-l)  ||  block|end):  end**): 

/•  if  at  and  of  etring  •/ 

return 

/•  return  the  indes  •/ 

eiie  a atrlen(etring)  * 3)  /•  measure  length  of  new  etring  4 3 NULLS  •/ 

air 

/•  cheek  to  eee  where  laet  (prepoeed)  byte  falle  in  block  •/ 

If ( (and4aite)  > maxlen) 

return(PALSE)i 

/•  copy  it  — we  have  enough  room  •/ 

char  •block: 

fer(  i a St  Btrlngll)!  bleek(end44)  a etrlngf i44] )| 

block|end44]  - HULL: 

block|ond44j  a null; 

int  sise,  and: 

/•  find  end  of  environment  (3nd  of 

2 HULLc  in  a row)  •/ 

return  TRUE: 

) 

fori  end  * 1:  bleek|and-l)  ||  blockjend 

; end4*): 

(Figure  1 ends} 

DIM  OPTS|l»)  I LIKIT>7 

FOR  I - 1 TO  LIMIT 
READ  0»T$(Z> 

WEXT 

DATA  “IlINGO*,  'HEX*,  'MASTEBMINO- , "SOLO' 
DATA  "LOTTERY  NUMBERS",  "EXIT  TO  DOS" 


'BubaCitut*  your  own  her# 

POP  THE  BALLOONS" 


SCREEN  9 

VIEW  {(!,«)  - (639,349),  0 
WINDOW  SCREEN  (1,1)  - (81,26) 

CIRCLE  (24.4,  8.9),  9.  7 
PAINT  (24.4,  8.S).  2,  7 
COLOR  7 
CIRCLE  (96,  13. S>,  29,  7 
PAINT  (96,  13.9),  4,  7 
CIRCLE  (17,  18),  19,  7 
PAINT  (17,  18),  1,  7 

LOCATE  7,19  s PRINT  " 

LOCATE  8,19  i PRINT  " MAIN  MENU  * 
LOCATE  9,19  t PRINT  " 

LOCATE  13,18  : PRINT  " 

LOCATE  14,10  > PRINT  " PRESS 

LOCATE  19,18  : PRINT  " ENTER  WHEN 
LOCATE  16,10  I PRINT  ’ 

LOCATE  17,18  r PRINT  " THE  IS 

LOCATE  18,18  : PRINT  * 

LOCATE  19,10  : PRINT  " BESIDE  THE 
LOCATE  28,10  s PRINT  ’ CHOICE  YOU 
LOCATE  21,10  ! PRINT  " WANT 

LOCATE  22,10  t PRINT  " 


'EGA  hi-rp»  Bcreen 


'drAw  th*  circlRB 
'chAn9«  colorB  if  you  like 


'iR«nu  instructions 


'finioli  this  li 


CIRCLE(16.S,  17.9),  2,  7 
PAINT(16,  17),  14,  7 


H - 49 

SPOT  ■ : 


f ■ 12  - LIMIT 
: OLD. SPOT  - LIMIT 


'this  prints  ths  bsll 


‘if  you  hsve  long  iiw>nu  ttsa<a  you 
‘ can  decrease  H by  a smidgen 
‘initialization  stuff 


COSUB  CHOICES 


'display  menu  choices 


LOOP. IT:  'moves  circle  if  no  )cey  was  pressed 

K$  - INKEYS  t IP  SPOT  > LIMIT  THEN  SPOT  - 1 
IP  K$  • ""  THEN 

COSUB  DISPLAY. SPOT 
OLD. SPOT  » SPOT 
SPOT  - SPOT  ♦ 1 
GOTO  LOOP. IT 
END  IP 

; GOTO  LOOP. IT 


DISPLAY. SPOT: 

X ■ V ♦ SPOT  • 2 ! X - X *.5 
CIRCLE  (H,  X),  2,  7 
PAINT  (H,  X),  14,  7 
CIRCLE  (H,  Y),  2,  4 
PAINT  (H,  Y),  4,  4 

XI  - TIMER 

WHILE  TIMER  < XI  ■».49  t WEND 
RETURN 

CHOOSE.  IT: 

CLS 

IF  OLD. SPOT  • 1 THEN  CHAIN  "BINGO" 

IF  OLD. SPOT  ■ 2 THEM  CHAIN  "HEX" 

IF  OLD. SPOT  - 3 THEN  CHAIN  "MMIND" 

IP  OLD. SPOT  • 4 THEN  CHAIN  "SOLO* 

IF  OLD. SPOT  ■ 9 THEN  CHAIN  "POP" 

IP  OLD. SPOT  ■ 6 THEM  CHAIN  "LOTTERY" 
IF  OLD. SPOT  « 7 THEN  END 


CHOICES: 

FOR  1 ■ 1 TO  LIMIT 

LOCATF.  V*2«I,H*2 

PRINT  * " OPT$(I)  SPC(17  - LEN(OPT$(I})) 

NEXT 

RETURN 


' V ♦ OLD. SPOT  • 2 : Y ■ Y -*.9 
'make  the  SMving  circle 


'delay  time  for  bouncing  ball 


my  game  programs  - they  all 
end  with  chain  "menu*  to 
return  to  this  program 


Rgure  2:  A ' 'haundn^'hair  ’ menu  meant  for  use  in  ^ames. 


PC  MAGAZINE  ■ AUGUSTI988 
448 


IVfecUser 


Seconds  Never  Looked  So  Good! 


ttract  potential  customers,  distributors,  color  to  black  and  white.* 
and  vendors  with  our  tastefully  To  find  out  how  you  can  have  your  article 
designed  reprints.  Revitalize  your  arti-  reprinted,  call  or  write  today, 
cle  with  front  page  coverage  from  one  of  the  Jennifer  Locke-Reprints  Manager, 
world’s  leading  computer  magazines.  Ziff-Davis  Publishing  Company,  One 

Ziff-Davis  reprints  are  concisely  reformatted  Park  Avenue,  New  York,  NY  10016, 
on  80  pound  coated  paper  and  printed  from  full  (212)  503-5447. 


‘minimum  order  500  repnnts. 


"Great  Fantasy  Football 
requires  skill.  Oaring, 
athletic  brilliance .. . 

. . . and  access 
to  a comguter" 

Now,  the  fascinating  craze  sweeping  the  nation  — 

Fantasy  Sports  — is  more  liin  than  ever!  You  form  your  own  league  with 
up  to  15  other  people.  Then  you  draft,  buy  and  sell  talent . , . ptck  starters 
for  each  game  . . . and  win  b^d  on  the  performance  of  real  players. 
Computerized  Fantaiy  Sports  makes  it  easy  to  organize  stats,  calculate 
scores  and  issue  reports  . . . lets  you  focus  your  superior  sports  insights  on 
winning  and  humbling  your  friends. 

Everything  is  complete  in  the  Computerized  Fantasy  Sports  package  — 
easy-to-use  software  (with  access  to  a PC*,  it's  a slam-dunk),  easy-to-read 
manual  with  step-by-step  instructions,  and  a complete  sample  league.  Built- 
in  flexibility  lets  you  make  your  league  as  simple  or  sophisticated  as  you  like. 

Order  nowl  (If  yon  own  the  package,  yon  can  demand  they 
make  yon  commissioner  of  the  lea^e.) 

With  Visa  or  MasterCard,  Cali  Toll-Free;  1-800  537-9228 

Or,  send  $89.95 far  the  Multi-Sports  Package;  $49.95 far 
the  Football  Package  to;  (speeifg  Stii”  or  SVk”  duk) 
ALSO  AVAILABLE  — $9.95  DEMO  DISK 

IFimi  IFIlHlf  i 

Dept.  PC  A,  4569  Mission  Gorge  Place,  Suite  B.  San  Diego,  CA  92120  • (619)  282-8186 

* Works  OB  BM-PC.  PS2  or  coapailbles  DM-PC  and  IBM-PS2  mt  tefBUnd  trsdnarks  of  Imeniaaeaal  BtlTtrss  MachbMS  CmvonUon 
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This  is  cute,  though  it  is  suitable  only  for 
use  with  an  EGA  display.  To  adjust  the 
speed  of  the  bouncing  ball,  change  the  .45 
used  in  the  WhilelWend  loop  to  another 
value.  Then,  replace  the  titles  (and  Chain 
statements)  with  your  own. — Ethan  Winer 


TURBOPASCAL 

DISABLING  raiNT  SCREEN 

It's  easy  to  simulate  pressing  the  PrtSc 
(Print  Screen)  key  in  Turbo  Pascal— you 
just  call  the  PrtSc  interrupt.  The  quickest 
way  to  do  that  is  ' 'INUNE($CD/$05):" . tf 
you  prefer,  you  can  use  the  INTR  proce- 
dure. Declare  a registers  variable  as  de- 
scribed in  the  Turbo  Pascal  manual's  de- 
scription of  INTR  and  use  the  line 

! 

INTR(5,  registers); 

But,  what  if  you  want  to  prevent  the  user 
from  activating  PrtSc?  You  can  do  that 
with  Turbo  Pascal,  too.  DOS  uses  a flag  in 
low  memory  to  show  that  the  PrtSc  inter- 
rupt is  active.  That  keeps  you  from  acci- 
dentally calling  it  again  before  it's  fin- 


■ It’s  easy  to  simulate 
pressing  the  PrtSc  key  in 
Turbo  Pascal — you  just 
call  the  PrtSc  interrupt. 


; ished.  If  you  set  that  flag  to  say  that  screen 
printing  is  happening,  the  PrtSc  key  will 
■ do  nothing.  The  effect  of  setting  this  flag  is 
' permanent  until  you  restore  it,  so  you  can 
I use  the  example  program  in  Figure  3 to 
I disable  the  PrtSc  key  during  any  pro- 
j gram. — Neil  J.  Rubenking 


SETTING  COLOR  SCREENS 

Using  Turbo  Pascal’s  standard  WriteLn  in 
Version  3.0  to  set  up  color  screens  can  be 
difficult.  Procedure  PrtChar  (Figure  4) 
makes  it  easy.  PrtChar  replaces  Turbo’s 
default  console  output  routine  and  allows 
for  easy  manipulation  of  screen  colors. 
PrtChar  uses  the  tilde  character  ( ‘ ) to  be- 
gin a color  command.  A color  command 
consists  of  a -,  the  hex  character  for  the 


PC  MAGAZINE  ■ AUGUSTI988 
450 


J»  K ()  D U C r 1 V 1 T Y 


{§R+,C-) 

PROGRAM  No_PrtSc; 

VAR 

Printing  : Boolean  ABSOLUTE  $50  : 0; 

CH  X Char; 

CONST 

status  : ARRAY [Boolean]  OF  STRING[7]  » ('enable',  'disable'); 
BEGIN 

writeLn('The  Prtsc  key  is  status ( Printing ] , 'd.'); 
write( 'Shall  I 8tatua(NOT  Printing],  ' it?  (Y/N)'); 

REPEAT 

Read(Kbd,  CH); 

CH  UpCa8e(CH); 

UNTIL  (CH  = 'Y')  OR  (CH  = 'N'); 

,IF  CH  = 'Y'  THEN  Printing  :=  NOT  Printing; 

END. 


Figure  3:  A program  lo  disable  or  enable  the  PrtSc  key. 


PROGRAM  NewCon; 

CONST 

HexCh  : 

STRING[16]  - ' 0123456789ABCDEF' ; 

OnColor 

: Byte  s 0; 

VAR 

OldConOut  : Integer; 

Nl,  N2 

! Byte; 

PROCEDURE  PrtChar(CH  : Char); 

VAR  N : 
BEGIN 

Byte; 

CASE  OnColor  or 

0 : 

IF  CH  * THEN  OnColor  :*  1 

ELSE 

INLINE ( 

$89/SEC/  {MOV  SP,BP  } {UNdo  what  Turbo  did  at  ) 

$5D/  {POP  BP  } {this  proc€dure'8  start.} 

{...and  JUMP  to  the  regular  ConOut  } 

$FF/$26/>  OldConOut  {JMP  NEAR  [ >OldConOut ] } 

1 : 

BEGIN 

N :«  P03{UpCa8e(CH) , HexCh); 

IF  N > 0 THEN  TextBackground(N-l ) ; 

IF  N > 8 THEN  OnColor  3 {blinkingi) 

ELSE  OnColor  2; 

END; 

2 : 

BEGIN 

N Po8(UpCa8e(CH) , HexCh); 

IF  N > 0 THEN  TextColor(N-l ) ; 

OnColor  0; 

END; 

3 : 

BEGIN 

N Pos{UpCase(CH) , HexCh); 

IF  N > 0 THEN  TextColor(N-l+Blink) ; 

OnColor  0; 

END; 

END; 

END; 

BEGIN 

OldConOut  ConOutPtr; 

ConoutPtr  :»  Ofs (PrtChar) ; 

Clrscr; 
writeLn ( 

'“lEThe  New  *’4Eand'’lE  Improved  ”3lWriteln“lEn  1 1 ' ) ; 

WriteLn( 

'Works  with  numbers  tool  PI  is  "70',  Piilsll); 

WriteLn 

' "07COLOR  CHART : ' ) ; 

FOR  Nl  . 

» 1 TO  16  DO 

BEGIN 

FOR 

N2  :«  1 TO  16  DO 

Write( ,HexCh[Nll ,HexCh(N2),HexCh[Nl] ,HexCh(N2] , ' ' ) ; 
WriteLn; 

END; 

END. 

Figure  4:  Modified  console  oinpia  that  interprets  ‘ ‘color  commands. 
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ONLY  IBC 
GIUES  YOU 

3YEAR 

WARRANTIES  ON 
ALL  ATTOMPUTER 
REPLACEMENT 
BAHERIES. 

T 

Backed  by  one  of  the 
largest  manufacturers, 

T 

Lasts  45%  longer  than 
other  AT  replacement 
batteries. 

▼ 

Manufactured  in  the  U.S.A. 


▼ 

Fast  delivery  and  availability 
are  ensured. 


TO  ORDER, 

CALL  TOLL-FREE; 

800/654-3790 
(outside  California) 
800/225-9359 
(in  California) 

IBC 

International  Battery  Corporation 
16735  Saticoy  Street,  Suite  111 
Van  Nuys.CA  91406 
FAX:  816/761-7804 

YOUR  ONLY  SOURCE  FORfU 
COMPUTER  REPLACEMENT 
OAHERIES. 

AA  merufscbrer  craflemertg  ackrxwledged. 
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COPY  PROTECTION 


RUN  YOUR  PROGRAM  ON  ANY  HARD  DISK 

unlock  Masterkey  Removes 
Copy  Protection  from 
180  PC  Programs 


The  new  L'XInck  MaslerKey 
"copying?”  disk  by  TranSec  and 
best  selling  l.’Nlock  Album  l)+ 
allow  you  to  quickly  and  easily 
make  unprotected  DOS  backup 
copies  of  more  than  180  p(>pular 
original  P('  programs. 

Your  original  disk  is  un- 
changed and  the  unprotected 
backup  copies  perform  exactly  the 
same  as  the  original,  as  do  copies 
of  these  copies. 

UNlock  copies  run  on  any  hard 
disk,  including  Bernoulli  Boxes. 
No  tiriginal  key  disk  is  required 
in  Drive  A.  You  can  also  run  on  a 
RAM  disk  and  conveniently  copy 
DOS  5 1 '1 ' programs  to  .3  1/2  ’ 
diskettes. 

Take  protection  ofT 
programs  not  listed  by 
using  generic  routines. 


TranSec's  Albums  A+.  B+  and 
D+...and  more  than  an  additional 
130  programs.  It  is  intended  for 
the  user  who  wants  the  best  and 
most  comprehensive  copy-bust- 
ing program  available. 

Master  Key  has  the  ability  to 
break  more  than  1 80  specific 
menu  listed  programs.  In  addi- 
tion you  can  take  proti*ction  off 
programs  not  listed  in  the  menus 
by  using  generic  routines  for  the 
PROlock  protected  programs. 

With  UNl(Kk  MasterKey  an 
analyzer  w ill  tell  you  if  the  disk  is 
protected  by  either  PROlock  or 
SUPKRIock.  so  that  you  can 
simply  apply  the  proper  I’NIock 
liberating  routine,  Kven  many 
programs  using  hardware  pro- 
tection schemes  can  Ik-  unlocked. 

While  other  copiers  will  make 
copies  of  some  programs,  only 
UXliH-k  ivnuives  co/)y  prutevtion. 
Backups  can't  require  tedious 


44  We  liked  UNlock  MasterKey, 
from  TranSec  Systems,  because  it 
doesn 't  copy  software, 
it  removes  copy  protection 
and  that 's  what  we  want. 

We  also  like  the  speed  at  ivhich 
it  removed  the  copy  protection  and 
the  informative  documentatin 
that  accompanied  the  package. 
Unlock  MasterKey  is  simply  the 
most  elegant  of  those  we  tested  and 
it  is  well  worth  its  $159.95  price 
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JANUARY  12,1988  • PC  MAGAZINE 

BEST  OF  1987  AWARD 

UNlock  MasterKey 

For  1987  PC  Magaxine't  authors  and  editors  chose  the  most 
significant  contributions  and  most  favored  products  of  the 
year.  They  called  UNlock  MasterKey  unlocking  tools  the 
ultimate  equalirer  for  remoring  copy  protection. 

Guaranteed  to  work  only  with  listed  programs: 


New  UNlock  .MasterKey  is 
TranSec's  most  comprehensive 
copy  protection  removal  program, 
it  unlocks  all  the  programs  in 


uninstalls,  and  reorganizingyour 
hard  disk  doesn't  result  in  your 
software  calling  vou  a thief  To 
order  call  1-800-423-0772. 


unlock  Master  Key  "*  59.95 

' Add $5.00 sTtiphandieig  ForetgnoroersStOOO 

MtgltrKgy  unlocks  tha  programs  In  Albums  "A"  Plus  and  IT  PHit  and  Ihoaa  Wow: 


Aldergraf  (2.2)  • Autocad  Etn  & Wtn  |2.5x)*  Bancstar  • 6asic-2C  Runtime  Package  (2.(X).04 
& 1 2/1 2/86)  • Balance  of  Power  '85  • Cadkey  (2.1 1 .01 . 3.01 ) • Cadvance  (1.10.1 .20. 1 .30) 

• Computer  Aided  Planning  (CAP)  1^15/86  • Cedvance  DXF  Translator  • CAP  (3.00)  • 
Cliessmaster  2000  r86)  • Courtracting  System  (2'2)  • CP2A  (5.6)  • DAM  Busters  r86)  • Date 
Highway  Diagnostics  (t.3)  • Database  Manager  II  (2.0,  2.02)  • Diagram  Master  (5.1)  * 
Diegraph  (3.3, 3.4.1. 3.5)  • Discovery  Litigation  Support  (2.3. 2.3e.  3.0)  • Disk  Optimizer 
(1.4. 1.5)  • Erunacad  (VIOB)  • Escribien  (2. 2.0A)  • Financial  Analysis  for  Farmers  (6.0)  • 
Rnencial  Profiles  (1 .5.2.2. 2.3)  • Fund  Mester-TC  (3.5)  • GSS  Arab  World  (1 .36A)  • Harmony 
(2.35.  3.00)  • IBM  Drawing  Assistant  (1.0)  • IBM  Graphing  Assistant  (1.0.  2.0)  • IBM 
Planning  Assistant  (1.0)  • ICSi  Interactiva  IQ  Program  (1.11)  • insaarch  (1.02)  • Inamark 
(4.03E)  • Intercaptor  IV  (1.0A.1.0B)  • Intercom  102  (2.30S.4.14)  • Kampfgruppe  ('85)  • 
Maintenance  Analysis  System  (4.00)  • Magnatype  (1.4)  • Mapmaster  (6.0)  • Mean  18  Golf 
('66 ) • Minitab  (5.1 .1)  • Multilingual  Scholar  (2.9)  • Muttiiingual  Scribe  (2.9)  • Paradox  (1 .0) 

• PBS  (1 .0)  • PC  Emulator  (1 .03)  • Petrocaic  (85)  • PCATE  (3.30-4)  • PC  FOCUS  (1 .5. 2.0. 4.5) 

• PC  Information  System  (9.21)  • PCUNK  (1.0)  • PfsrAccess  ('84,  C)  • Pfs:Rle  (Tandy  B,  C) 

• Pfs:Graph  (Tandy.  6)  • PfsiPlan  (Tandy.  B.  C.  2.00)  • PfsiReport  (Tandy.  1 .00. 1 .00.00.  B. 
C)  • PtsiWrtte  (Tandy.  I.OO.  I.OI.  C.  2.00)  • Picture  Perfect  (3.3.  3.5)  • PLC-2  Ladder 
Logistics  (24 1 67)  • Pluto  ('84)  • Print  Master  (1  IP)  • Print  Shop  (Early  65.  Late  '85.  86)  • 
Pro-Cite  (1i)>  Quicken  ('84)  • Reel  CICS  (1.10)  • Real  Estate  A(^raisal  System  (67)* 
Redboard  • Residential  Appraisal  Processor  (R8C)  • Screenio  (or  Cobol  (2.0)  • Sidekick 
(1.56B)  • Sketch  Processor  (S5K)  • SmARTWORK  (1.0  rS-IO.  1.1. 1.2  r.3..7)  • Softbol  II 
Runtime  System  (2.11  ) (11)  • Softbridge  Financial  Planner  (2.1)  • Spectra  Business 
Systems  (3.01 ) * Spotlight  (1 .0)  • SPSS  Statistics  (or  the  IBM  PC  (1 .1 ) • Star  Trek:  The 
Kobeyashi  Alternative  • Superpage  • Ststet  (2)  • Tango  PCB  Layout  System  (3.03. 3 04) 

• Tango  Route  (1 . 1 0)  • Techsonix  Digitizer  (2  6Mj  'Taylor  Allen  Bradley  Programmer  (6.19) 
•T>BondTredingSystemr84)«TencoreAuthoringSustem(3.00Betai>Toatex|l.5l*Type 
1 (Broder1>und)(67]  'Universal  Life  Pars.  Prop.  System  (6  4N)' Versatile  Report  System 
(2.31 ) • Video  Store  Manager  ('86)  • What's  Best  (1 . 1 ) • Westinghouse  Hums  Logic  (2.1 . 3.0) 

• GENERiC  PROLok  Unlocker  • GENERIC  PROLolk  Classic  • GENERIC  SUPERLok 

Unlocker  ♦ GENERIC  HardPisk  SUPERLok ' GENERIC  EVERLOCK  Unlockar 


(iA.VIEMa.STKR  '' 

$39.95* 


Unlocks  Over  60  Games 

Call  for  Complete  Listing 

Advanced  Flight  Trainer  '87 

Ancient  Art  of  War  '87 

California  Games'86 

Chessmaster  2000  All 

Gauntlet  '87 

Gunship  8 87 

3D  Helicopter  (Sierra)  All 

Indoor  Sports 

Karateka 

Larry  in  LLL  '87 

Mean  18  86.87 

Search  & Destroy 

Test  Drive  EGA  '87 

Where  in  Europe  Carmen'88 

Where  in  USA  Carmen  '87 

Where  in  World  Carmen'87 


unlock  $79.95* 
Album  "D"  Plus 

dBASE  iii  & dBASEIII  Plus  > 1 0< 

Framework  I & li  1<I0> 

Clipper  'Itifu  wirit**!  86i  • Fastback  <5  3j 
Charlmasler  16  i 6 2>  * Signmaster  i5  1 1 
Dollars  & Sense  2 0i 
Microsoft  Word  ti52020i> 

Lotus  1-2-3  1 A 1A-20  201 
Symphony  1 1 1 2> 

Lotus  1-2-3  Report  Writer  1 0) 

DoubleOOS  At. 

Harvard  Total  Project  Mgr  1 lOi 
Mng  Your  Money  All.  'Think  Tank  2 0211 
California, Games  85  * Rad-WarrIor  87 
Cadkey  =2  1 1 0i  • Cadkey  3 0i  < 

Cadvance  1 1 0 1 20  1 30 1 * Cadvance  i2  0 1 1 
CadvanceTranslalor  1 20. 

Cadvance  Database  Extracter 

Harmony  2 35  3 00  •Multilingual  Scribe  i2  9i 

Multilingual  Scholar  2 9i 

SmARTWORK  1 0 r 0 10  1 1 « 2f  3 7 

System  Write’  8 ' ‘Video  Store  Manager  85 

Westinghouse  Numa-Logic  V 2 1 3 0 


'Add  $4.00  ship,  handling.  Foreign  orders  $10.00 


CHOICE  OF  THE  CRITICS! 


has  two  particularly 
:mistics.  It 


works,  and  works  simply.  I was  abla  to  quickly 
produce  unprotected  copies These  copies 
performed  flawlessty,  as  did  copits  of  these 
copies."  Chnstopher  O'Malley 

P VT  P "UNlock ...  It's  menu-driven  and 
works  fine  on  the  program  its  sup- 
posed to  work  on;  Lotus  1 -2-3,  dBAsE  III,  Frame- 
work, Symphony,  Paredox  and  several  others." 

Jerry  Pournelle 

ITl  "Because  copy  protection  can  interfere 
I with  the  ability  to  back  up  a hard  disk, 
busineu  oriantad  users  may  prefer  pro- 
grams like  TranSec's  UNlock  series 

Winn  L.  Rosch 


More  than  50,000 
Copies  Sold! 


unlock 

ORDER  TODAY  TOLL  FREE: 

1-800-423-0772' 

IN  FLORIDA  407-276-1 500 


UNlock  it  availtbie  lor  IBM  PC,  XT.  AT  tod  compatiMet  with  at  least  256K  and  DOS  2.1. 


*•  firoOuCT  *>»-««  tno  D'SeWi  O'  tn«o  -HOOCvt  Mnon 


PRODUCTIVITY 


■ LANGUAGES 


background  color,  and  finally  the  fore- 
ground color.  For  example,  red  on  blue  is 
-14,  yellow  on  green  is  -2E,  and  so  on. 
You  insert  these  color  codes  directly  into 
the  WriteLn  statement.  Except  for  its  abili- 
ty to  set  colors,  the  new  WriteLn  is  fully 
compatible  with  the  old  one, 

Jeff  Roberts 

Ogden.  Utah 

/ don't  know  if  Mr.  Roberts  will  recognize 
his  program — I kept  the  concept  intact  but 
completely  changed  the  implementation. 
The  original  program  wrote  directly  to 
video  memory  on  both  color  and  mono- 
chrome at  once.  As  usual,  this  caused 
snow  on  the  CGA.  Also,  it  required  re- 
placements for  the  Window,  TextColor, 
and  TextBackground  procedures.  I was 
able  to  avoid  these  replacements  by  simply 
JUMPing  to  the  normal  ConOut  proce- 
dure to  write  characters. 

The  variable  OnColor  keeps  track  of 
color  commands.  If  it's  0,  then  if  the  char- 
acter is  not  a -,  we  use  INLINE  code  to 
jump  directly  to  the  old  ConOut  routine.  If 
it  is  a -.we  set  OnColor  to  I . PrtChar  in- 
terprets the  next  character  as  a back- 
ground color  and  sets  OnColor  to  2 or  3. 
The  reason  there  are  two  choices  here  is 
that  Turbo  doesn't  handle  blinking  the 
same  way  an  attribute  byte  does.  In  the 
byte,  the  background  portion  contains  the 
blink  bit.  but  Turbo  sets  blink  through 
TextColor.  If  the  background  color  is 
greater  than  7,  it  signifies  a blinking  color. 

The  demo  program  prints  a color  chart, 
so  you  can  select  the  correct  two  hex  digits 
to  produce  whatever  color  you  want. 

In  Turbo  Pascal,  Version  4.0,  you 
would  write  a Text  File  Device  Driver  in- 
stead of  using  the  technique  here.  TFDDs 
are  quite  powerful,  but  rather  too  large  for 
the  scope  of  this  column. 

— Neil  J.  Rubenking 


SPEAK  YOUR  LANGUAGE 

Share  your  knowledge  of  BASIC,  C,  Pas- 
cal, FORTRAN,  and  COBOL  with  Lan- 
guages readers,  and  we’ll  pay  you  $50  or 
more  for  any  tips  we  print,  plus  an  extra 
$25  if  you  submit  your  letter  on  a disk.  If 
you  send  a disk,  please  include  a printout. 
Mail  your  contributions  to  Languages,  PC 
Magazine,  One  Park  Avenue,  New  York, 

NY  10016.  ae 


BASIC  Programming  Tools 

Whether  you're  a seasoned  expert  or  just  starting  out... 


We'll  help  you  create  programs  that 
run  faster,  work  harder,  and  simply 
look  better.  All  crescent  Software 
products  Include  source  code,  demon- 
stration programs,  clear  documenta- 
tion, and  a 30-day  guarantee. 

QuickPak  More  than  65  essential 
routines  for  BASIC  programmers 
Including  windowing,  access  to  DOS 
and  BIOS,  searching/sorting  string 
arrays,  Lotus™  and  pull-down  menus, 
data  Input,  and  more.  QuickPak  is 
loaded  with  examples  and  tutorial 
Information,  and  comes  with  The 
Assembly  Tutor— en  Introductory 
guide  to  assembly  language  from  a 
BASIC  perspective.  $69 


QuickPak  Professionai 

The  most  comprehensive  set  of  tools 
ever  developed  for  BASIC  program- 
mers. Hundreds  of  assembler  and 
BASIC  subroutines  including  array 
manipulation,  pop-up  utilities, 
multiple  windows,  mouse  support, 
scientific  and  financial  functions, 
multi-tasking  menus,  and  more. 
Includes  dozens  of  examples  and 
complete  applications.  $149 

QBase  A superb  screen  designer 
and  full-featured  relational  database 
with  BASIC  source  code  to  allow 
customizing.  QBase  provides  a com- 
plete database,  and  Is  outstanding 
for  creating  titles,  help  screens,  and 
product  demos.  $99 

QBase  Report  Enhances  QBase 
by  generating  reports  with  multiple 
levels  of  sorting,  record  updating, 
and  browsing.  Report  comes  with  a 
complete  time  billing  application  for 
computer  professionals.  $69 


•CraphPak  a complete  collection 
of  BASIC  subroutines  for  displaying 
presentation  quality  3D  bar,  line,  and 
pie  graphs  from  within  your  programs. 
Includes  sophisticated  font  and  tile 
editors.  (EGA  / VGA  recommended)  $69 

CraphPak  Professional 

All  the  features  of  GraphPak  plus 
scientific  graphs,  3D  surface  plots 
and  multiple  fonts.  Also  comes  with 
very  fast  text-based  bar  charts.  $149 

•LaserPak  a comprehensive 
set  of  subroutines  for  generating 
graphics  on  a LaserJet  or  compatible, 
includes  scales,  grids,  text  labeling, 
Hi-Res  pattern  editor,  and  control 
over  all  LaserJet  commands.  $69 

QuiCkMenu  A full-featured 
DOS  menu  system  for  novices  and 
experienced  users.  Define  the  menu 
titles  and  DOS  commands  for  each 
choice,  and  they  will  be  executed 
automatically.  QuickMenu  is  not 
memory  resident,  and  features 
context-sensitive  help  and  optional 
password  protection.  $49 


•QuickTALK  magazine  Is  our  wav 

of  saying  thank  you.  The  catalog  Includes 
feature  articles,  tips  and  tricks,  and  late- 
breaking  news  about  BASIC,  Call  or  write  for 
your  copy,  freei 


CRESCENT  SOFTWARE 

11  Grandview  Avenue,  Stamford,  a 06905  (203)  846-2500 

Separate  versions  available  for  QuickBASIC  and  Turbo  Basic— p/ease  specify  when 
ordering.  Trade-ups  are  available  to  professional  versions— call  for  information. 
Add  S3  per  order  for  shipping  / S10  overnight— Foreign  S10  per  item  / S35  UPS  2nd 
day.  Visa,  M/C,  C.O.D.  and  checks  accepted,  x 
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Corporate 

Black  A Decker 
Chevron  OH 
Coca  Cola 
General  Foods 


SM  Cbrporallon 
TRW 

USGoMnuMnt 


America  Trusts  DMP 


DMPXT-4/10" 

STANDARD  FEATURES 

• 4.77-10  Mliz  Speed  Selectivity 

• Phoenli  Bios' 

• 8088-1  Processor,  8087-Readi 

• AT-Style  Case,  ii/Key  loci 

• Turbo,  Poiier  & oisl  LED’s 

• HardHare  Beset  8 Turbo  Snitches 

• 150  watt  Snltcbing  Poiier  supply 

• Parallel,  Serial  & came  Ports 

• Dual  Floppy  DIsb  Controller 

• Clod  Calendar  N/lattery 

• Tactile  101-Key  Keyboard 

• 560KI  Floppy  DIsl  Drive 

• Operations  Documentation 

• One  Year  Warranty 
Monochrome  Configurations 

With  Mono  Monitor  8 Card $499 

With  50MB  Hard  Disi  Drive $799 

with  60MB  Hard  DIsb  Drive $949 

CGA  Color  Configurations 

With  CCA  Color  Monitor  8 Card $699 

with  SOMB  Hard  Dist  Drive $999 

with  60MB  Hard  Dish  Drive $1149 

EGA  Color  Configurations 

With  EGA  Color  Monitor  8 Card $899 

with  SOMB  Hard  DIsl  Drive $1199 

with  60MB  Hard  DIsl  Drive $1549 


DMP  286-6/12“ 

STANDARD  FEATURES 

• 6-12  Mhz  $peed  selectivity 

• Pboenli  Bios' 

• B0286  Processor,  80287-Ready 

• AT  "Desh-Saver'  case  ‘w/ley  loci 

• Turbo,  Power  8 DIsl  LED's 

• Hardware  Reset  8 Turbo  Switches 

• 200  watt  Switching  Power  Supply 

• Floppy/Hard  DIsl  Controller 

• Clod  Calendar  w/Battery 

• Tactile  101-Key  Keyboard 

• 1.2MB  Floppy  DIsl  Drive 

• 8 Evpansion  Slots 

• Operations  Documentation 

• One  year  Warranty 
Monochrome  Configurations 

With  Mono  Monitor  8 Card $849 

With  60MB  Hard  DIsl  Drive $1299 

with  80MB  Hard  DIsl  Drive $1549 

CGA  Color  Configurations 

With  CGA  color  Monitor  8 Card $1049 

with  60MB  Hard  DIsl  Drive $1499 

With  8DMB  Hard  DIsl  Drive $1749 

EGA  Color  Configurations 

With  EGA  color  Monitor  8 Card $1249 

With  60MB  Hard  DIsl  Drive $1699 

with  BOMB  Hard  DIsl  Drive $1949 


•CmH  for  currorrt  RAM  pricing.  Deduct  ISO  tor  10  Mhi  286  configurations.  Add  125  tor  full  stec  AT  cat*  on  286  systeim 


. . . You  Can  Too.  TOLL  FREE! 


DMP386-16/20' 

STANDARD  FEATURES 

• 16-20  Mhz  Speed  Selectieitf 

• 80586  Processor,  80587-Reidi 

• Full  Sire  AT  Cise 

• Turbo,  Power  & Disk  LED's 

• Hirdware  Reset  & Turbo  Switches 

• 200  watt  Switchins  Power  supplf 

• FloppT/Hard  Disk  controller 

• Clock  Calendar  w/Battery 

• Tactile  I0l-Re(  keyboard 

• 1.2RIB  Floppy  Disk  Drive 

• 8 Eipansion  slots 

• Operations  Documentation 

• One  year  warranty 

Monochrome  Configurations 

With  Mono  Monitor  & Card $1699 

With  60MB  Hard  Disk  Drive $2099 

With  BOMB  Hard  Disk  Drive $2549 

CGA  Color  Configurations 

With  CCA  Color  Monitor  A Card $1899 

With  60MB  Hard  Dish  Drive $2299 

With  BOMB  Hard  Dish  Drive $2549 


DMP  ADVANTAGES 


I^rih'ase73raei?whri 


In-stock  orders  shipped  within  24  hours 

All  shipments  are  Insured.  VVe  take  NO  chancesi 

No  sales  tauc  (IMIchfgam  friends  add  4%)  4. 

Free  technical  sid|Roniriimimi|F^^ 

^stem 

Low  cost  extended  warranty  programs  available^ 


EGA  Color  Confi'  urations 


With  EGA  Color  Monitor  A Card $2099 

With  60MB  Hard  Dish  Drive $2499 

With  BOMB  Hard  Disk  Drive $2749 


Houn;  Monday  ■ Friday 

9:00  a.e  - 7:00  pe  EST 
Saturday's 

9:00  a.e  - 5:00  pe  EST 


1 


-800-PCS-TO-GO 

(Thafs  1-800-727-8646) 


(315)  422-1200  Main  lines 
(Tis)  422-1286  Tech  Support 
(515)  422-1289  Fai  Line 


Discount  Micro  Products,  Inc. 
34360  Glendale 
Uvonia,  Ml  481 50 
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Whj  this  publicatUm 
and  mare  than  1^200 

others  letus  goover 
their  hooks 

once  a yean 


Some  publications,  we’re  sorry  to  say,  keep  their  readers 
undercover.  They  steadfastly  refuse  to  let  BPA  (Business  Pub- 
lications Audit  of  Circulation,  Inc.)  or  any  other  independent, 
not-for-profit  organization  audit  their  circulation  records. 

On  the  other  hand,  over  1 ,200  publications  (like  this  one)  be- 
long to  BPA.  Once  a year,  BPA  auditors  examine  and  verify  the 
accuracy  of  our  circulation  records. 

The  audit  makes  sure  you  are  who  we  say  you  are.  The  infor- 
mation helps  advertisers  to  determine  if  they  are  saying  the  right 
thing  to  the  right  people  in  the  right  place. 

It  also  helps  somebody  else  important:  you.  Because  the  more 
a publication  and  its  advertisers  know  about  you,  the  better  they 
can  provide  you  with  articles  and  advertisements  that  meet  your 
information  needs. 

BPA.  For  readers  it  stands  for  meaningful  information.  For  ad- 
vertisers it  stands  for  meaningful  readers.  Business  Publications 
Audit  of  Circulation,  Inc.  360  Park  Ave.  So.,  New  York,  NY  10010. 
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PRODUCTIVITY 

■ ROBERT  L.  HUMMEL 


PC  TUTOR 


Why  DOS  needs  the  COMSPEC  variable;  a quick  tutorial  on  pointers  in  a text  file;  a single 
method  of  passing  parameters  to  BASIC;  and  understanding  how  ERRORLEVEL  is  used. 


Passing  arguments  using  dos 

I’d  like  to  use  a BASIC  program  to  per- 
form a series  of  repetitive  functions  as  a 
“subroutine”  in  the  batch  file.  To  do  this, 
I need  to  pass  a single  number  or  letter  as  a 
“switch”  to  the  BASIC  routine  to  tell  it 
what  to  do.  Is  there  a simple  way  to  pass  an 
argument  from  a DOS  batch  file  to  a BA- 
SIC program? 

Michael  A.  Menzies 
Calgary,  Alberta 
Canada 

There  is  a relatively  simple  way  to  pass  pa- 
rameters from  a batch  file  to  a BASIC  pro- 
gram using  the  environment  as  a scratch 
pad.  Since  batch  files  are  involved,  I'll  as- 
sume that  the  BASIC  you  refer  to  is  the  in- 
terpreter version,  and  not  a compiler  ver- 
sion like  QuickBASIC  or  Turbo  Basic,  To 
take  advantage  of  this  method,  you  will 
need  BASIC  3.0  or  a later  version. 

A working  example  is  the  best  way  to 
demonstrate  this  technique.  Create  a 
batch  fide  named  FILES.BAT  that  contains 
the  following  three  lines: 

REM  Batch  File  FILES.BAT 
SET  ARG=%1 
BASICA  FILES.  BAS 

Similarly,  create  a file  named  FILES 
.BAS  that  contains  these  four  lines: 

10  REH  BASIC  program  FILES. BAS 
20  A$=ENVIRON$("ARG”) 

30  FILES  A$ 

40  SYSTEM 

With  both  of  these  files  in  the  same  directo- 
ry, and  the  BASIC  imerpreter  either  in  the 
same  directory  or  in  a directory  included 


in  your  PATH  statement,  execute  the  batch 
file  by  typing 

FILES  \*.* 

The  filespec  passed  as  an  ar- 

gument on  the  command  line,  is  available 
in  the  batch  file  as  replaceable  parameter 
I (%I).  The  filespec  is  thus  stored  in  the 
DOS  environment  as  the  value  of  the  vari- 
able ARC , where  it  can  be  accessed  by  any 
program  or  batch  file.  The  BASIC  inter- 
preter is  then  started  and  runs  the  pro- 
gram, FILES.BAS. 

FILES. BAS  retrieves  the  filespec  from 
the  environment  using  the  BASIC  ENVI- 
RONS function  which  searches  the  envi- 
ronment for  the  variable  name  given  and, 
if  found,  returns  its  value  as  a string.  The 
string,  which  rww  contains  the  filespec,  is 
then  passed  to  the  BASIC  FILES  com- 
mand, which  prints  a list  of  files.  Finally, 
the  BASIC  program  returns  control  to  the 
batch  file. 


■ It’s  not  wise  to  remove 
COMSPEC  from  your 
environment.  It’s  much 
simpler  to  expand  your 
environment  using  the 
SHELL  statement. 


USING  THE  COMSPEC  VARIABLE 

I have  discovered  that  the  COMSPEC  en- 
try in  the  environment  is  not  used  by 
COMMAND.  And  since  none  of  my  ap- 
plication programs  (that  I’m  aware  of) 
make  use  of  it,  could  I remove  it  to  in- 
crease the  useful  size  of  my  environment? 
Would  I be  setting  a booby  trap?  I haven’t 
been  able  to  think  of  any  reason  for  a pro- 
gram to  care  about  the  COMSPEC  entry, 
but  there  must  be  one. 

Charles  H.  A.  Heitzeberg 

St.  Lxiuis,  Missouri 

Td  advise  against  removing  the  COM- 
SPEC entry  from  your  environment.  It's 
much  simpler  just  to  expand  your  environ- 
ment space  as  needed  using  the  SHELL 
statement  in  your  CONFIG.SYS  file.  The 
COMSPEC  variable,  the  command  pro- 
cessor, and  the  SHELL  statement  were 
discussed  in  detail  in  PC  Tutor,  April  26, 
1988. 

The  COMSPEC  entry  is  placed  in  the 
environment  by  DOS  when  it  initializes  the 
system.  The  string  COMSPEC  points  to  is 
the  full  pathname  of  the  file  DOS  is  to  use 
when  it  needs  to  reload  the  transient  por- 
tion cf  COMMAND.COM.  On  my  system, 
for  example,  the  entry  is 

COMSPEC=F : \COMMAND . COM 

In  DOS  2 , X versions,  this  variable  is  set 
properly  at  boot  time.  It's  true,  however, 
that  changing  the  value  of  the  variable  lat- 
er does  not  cause  DOS  to  reload  from  the 
new  pathname.  In  DOS  3.x  versions, 
changing  the  COMSPEC  anytime  after 
booting  will  have  the  expected  effect:  DOS 
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Software  Excitement's 
User-Supported  Collection 

TOP  40  DISKS 

For  IBM  PCs  and  Compatibles 


*2’*  OR  *3“ 

Ten  Of  More Small  Quantities! 


FREE  Same-Day  Shipping 
(orders  of  5 + ) 

Your  Satisfaction  Guaranteed! 


BUSINESS/ACCOUNTINQ/FINANCE/DBASE 

□ Personal  Flrtancs  Managar-Menu-orivsn  sav- 
ings. check,  and  investment  tracker 

Q Forma-Make  generating  any  type  ol  business 
form  easy 

□ Poftwsorth  Pectogs-Monitora  artd  evaluates 
mr  Investment  portfowo 

PayroN  Syetem-Aii  the  features  you 
neaia-even  on-ecreen  help 

SI  Mr.  BIN-Acomplete  artd  evolved  bjlljr>g  system  for 
your  buelnees  (2  disks) 

□ Stock  Charting  Syatam- Creates  hlgh/low/ 
does,  movirtg  avsrege.  and  other  charts 

□ Finance  Maneger  II -a  powerful  bookkeeping 


Relational  DBaaa  wKh  query  language 
FuM-fealured  men  IW  maneger 
PC-PlIe-f -The  moat  powerful  raese  we  have  found 
(3  diaka) 

WORD  PROCESSING 

Q]  PC-WrIte  2.71  -The  moat  complete  and  popular 
word  proeeeaor  (2  dWa) 

□ Laaer  WRIer- Melee  letter  writing  easier  and  more 
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will  search  for  COMMAND.COM  in  the 
new  path.  This  is  another  good  reason  for 
upgrading. 

When  a program  has  to  locate  a copy  of 
COMMAND.COM,  using  the  COMSPEC 
variable  is  the  easiest  way  to  do  it.  This 
technique  was  originally  used  by  Charles 
Petzold  in  his  DDIR  utility  (Programming, 
PC  Magazine,  October  1,  1985)  in  order 
to  load  and  execute  a secondary  command 
processor. 

Similarly,  using  the  line 
COMMAND  /C  SUB. BAT 

in  a batch file  will  load  a secondary  copy  cf 
COMMAND.COM,  execute  the  batch  file 
SUB. BAT,  then  return  to  the  original 
batch  file.  lfCOMMAND.COM  isn't  in  a 
directory  that's  included  in  your  path, 
you'll  get  an  error  message.  But  if  the 
COMSPEC  parameter  is  set  correctly,  us- 
ing the  line 

%COMSPEC%  /C  SUB. BAT 
will  never  fail. 


MOVING  FlU:  PODSTERS 

I've  been  working  on  a small  program  that 
reads  text  files.  After  reading  in  a portion 
of  a marked  text  file,  I would  like  to  move 
the  pointer  “backwards"  within  the  input 
file  to  the  nearest  marker  before  reading 
another  portion.  As  far  as  I can  tell,  mov- 
ing the  pointer  backwards  using  DOS 
ftmetion  42  is  impossible. 

Do  I have  the  wrong  idea?  Do  I have  the 
right  idea  but  have  simply  fouled  up  some- 
where? Or  is  it  that  I just  can’t  get  there 
from  here? 

Norman  Zacour 

Wantagh,  New  York 

Whenever  DOS  opens  a file  using  one  cf 
the  file  handle  functions,  it  creates  a vari- 
able that  contains  the  number  cf  the  next 
byte  to  be  read.  This  variable  is  commonly 
knerwn  as  the  file  pointer.  The  DOS  Move 
File  Read  Pointer  (LSEEK)function  (42h) 
is  a convenient  way  to  change  the  value 
stored  in  the  file  pointer  and  thus  directly 
control  where  information  will  next  be 
read  or  written  in  the  file.  This  process  is 
called  "seeking"  or  "moving  the  point- 
er, ' ' even  though  no  physical  motion  is  in- 
volved. 

The  LSEEK function  is  called forth  with 


the  registers  containing  the  following  four 
lines  of  information: 

AH  = 42H 

AL  = movement  method 

BX  = file  handle 

DX:CX  = offset 

When  the  function  returns,  if  an  error  is 
encountered,  the  carry  flag  will  be  set.  If 
successful,  the  LSEEK function  returns  the 
current  pointer  in  the  register  pair  DX.AX. 

The  movement  method  used  by  the 
LSEEK function  specifies  the  new file  posi- 
tion in  one  of  three  ways,  it  may  be  given 
as  cm  offset  from  the  beginning  of  the  file, 
cm  effset from  the  end  of  the  file,  or  cm  off- 
setfrom  the  current file  position . The  effset 
is  always  a signed  32-bit  integer  with  the 
most  significant  portion  in  DX  and  the 
least  significant  portion  in  CX.  BX  must 
contain  a valid file  handle  that  has  been  re- 
turned by  either  successful  Open  or  Create 
File  call. 

When  LSEEK  is  called  with  AL=0,  the 
new  file  pointer  value  is  calculated  relative 
to  the  ^ginning  cf  the  file.  Positioning 
with  a negative  effset  is  accepted  by  the 
LSEEK  function,  and  will  seemingly  posi- 
tion the  pointer  before  the  beginning  of  the 
file.  However  any  attempt  to  read  or  write 
while  positioned  before  the  beginning  cf 
the  file  will  fail.  The  common  function  of 
"rewinding"  the  file  is  easily  accom- 
plished by  seeking  to  offset  0 from  the  be- 
ginning. 

When  LSEEK  is  called  with  AL=2,  the 
new  value  for  the  pointer  is  found  by  add- 
ing the  offset  specified  in  DX:CX  to  the 
number  cf  bytes  in  the  file.  All  positions 
are  relative  to  the  last  valid  value  for  the 
end  of  the  file.  All  data  currently  in  the  file 
is  rfferenced  as  a negative  offset. 

Ccdling  LSEEK  with  AL=2,  CX=0, 
and  DX=0  accomplishes  two  things. 
First,  itfunctionsasa  "get file  size"  func- 
tion, returning  the  numlter  of  bytes  in  the 
file.  The  new  pointer  position  is  0 bytes 
from  the  end  and  is  returned  as  a 32-bit  in- 
teger in  the  register  pair  DX:AX.  Second, 
it  positions  the  file  to  the  proper  place  for 
appending  information.  The  pointer  indi- 
cates the  next  byte  to  be  read  or  written — 
in  this  case  the  one  after  the  end  cf  the  file. 

To  simply  move  around  in  a file,  call 
LSEEK  with  AL^l.  The  offset  in  DX.CX 
will  be  added  to  the  current  pointer  posi- 


PC  MAGAZINE 
458 


MagNetize  Your  PC 

Join  PC  MagNet  and  gain  instant  access  to 
PCMagazme's  utili&s  and  editorial  stafL 
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(Note:  After  you  have  become  a member, 
you  can  loc^  a local  Idepbone  access 
number,  or  2400  bps  service,  by  typing 
GO  PHONES  It  the ! prompt.) 

2.  When  you  receive  a Connect  or  Carrier 


Delected  message,  enter  Clil-C. 

3.  At  the  USEI  ID  prompt,  enter  177000, 
5000 

4.  At  the  PASSWOBD  prompt,  enter 
K*MAGNET  and  press  Enter. 

5.  At  the  Enter  Agreeosent  Number  prao^it. 
enter  Z10D88T4. 

6.  leMster  your  name  and  provide  billing 
inlornuBion. 

7.  Your  personal  User  ID  number  and 
passwm  will  be  displayed  m the  end  of 
the  subscripdoo  process.  Please  record 
themlnaaecareplace. 

8.  A new  password  will  arrive  in  the  mail 
within  H)  days  to  cooflnn  your  subscrip- 
don. 

There  are  no  connect  charges  for  PC 
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Cocaine 
lies. 


After  nearly  a decade  of 
being  America’s  glamour  drug, 
researchers  are  starting  to  un- 
cover the  truth  about  cocaine. 

It’s  emerging  as  a very 
dangerous  sutetance. 

No  one  thinks  the  things 
described  here  will  ever  happen 
to  them.  But  you  can  never  be 
certain.  Whenever  and  however 
you  use  cocaine,  you’re  playing 
Russian  roulette. 

You  can’t  get 
addicted  to  cocaine. 

Cocaine  was  once  thought 
to  be  non-addictive,  because 
users  don’t  have  the  severe 
physical  withdrawal  symptoms 
of  heroin— delirium,  muscle- 
cramps,  and  convulsions. 

However,  cocaine  is  intensely 
addicting  psychologically. 

In  animal  studies,  monkeys 
with  unlimited  access  to 
cocaine  self-administer  until 
they  die.  One  monkey  pressed 
a bar  12,800  times  to  obtain  a 
single  dose  of  cocaine.  Rhesus 
monkeys  won’t  smoke  tobacco  or 
marijuana,  but  100%  will  smoke 
cocaine,  preferring  it  to  sex  and 
to  food— even  when  starving. 

Like  monkey  like  man. 

If  you  take  cocaine,  you  run 
a 10%  chance  of  addiction.  The 


risk  is  higher  the  younger  you 
are,  and  may  be  as  high  as  50% 
for  those  who  smoke  cocaine. 
(Some  crack  users  say  they  felt 
addicted  from  the  first  time 
they  smoked.) 

When  you’re  addicted,  all 
you  think  about  is  ^tting  and 
using  cocaine.  Family  friends, 
job,  home,  possessions,  and 
health  become  unimportant 

Because  cocaine  is  expen- 
sive, you  end  up  doing  what  all 
addicts  do.  You  steal,  cheat  lie, 
deal,  sell  anything  and  every- 
thing, including  yourself.  All  the 
while  you  risk  imprisonment 
Because,  never  forget  cocaine 
is  illegal. 

There’s  no  way  to  tell  who’ll 
become  addicted.  But  one 
thing  is  certain. 

No  one  who  is  an  addict  set 
out  to  become  one. 

C’mon,  just  once 
can’t  hurt  you. 

Cocaine  hits  your  heart  be- 
fore it  hits  your  head.  Your  pulse 
rate  rockets  and  your  blood 
pressure  soars.  Even  if  you’re 
only  15,  you  become  a prime 
candidate  for  a heart  attack,  a 
stroke,  or  an  epileptic-type  fit 

In  the  brain,  cocaine  mainly 
affects  a primitive  part  where  the 
emotions  are  seated.  Unfortu- 
nately this  part  of  the  brain  also 
controls  your  heart  and  lungs. 

A big  hit  or  a cumulative 
overdose  may  interrupt  the 
electrical  signal  to  your  heart 
and  lungs.  They  simply  stop. 


That’s  how  basketball  player 
Len  Bias  died. 

If  you’re  unlucky  the  first 
time  you  do  coke,  your  body 
will  lack  a chemical  that  breaks 
down  the  drug.  In  which  case, 
youll  be  a first  time  O.D.  Two 
lines  will  kill  you. 

Sex  with  coke  is  amazing. 

Cocaine’s  powers  as  a sexual 
stimulant  have  never  been 
proved  or  disproved.  However, 
the  evidence  seems  to  suggest 
that  the  drug’s  reputation  alone 
serves  to  heighten  sexual  feel- 
ings. (The  same  thing  happens 
in  Africa,  where  natives  swear  by 
powdered  rhinoceros  horn  as 
an  aphrodisiac.) 

What  is  certain  is  that  con- 
tinued use  of  cocaine  leads 
to  impotence  and  finally 
complete  loss  of  interest  in  sex. 

It’ll  make  you  feel  great 

Cocaine  mates  you  feel  like 
a new  man,  the  jote  goes.  The 
only  trouble  is,  the  first  thing 
the  new  man  wants  is  more 
cocaine. 

It’s  tme.  After  the  high 
wears  off,  you  may  feel  a little 
anxious,  irritable,  or  depressed. 
You’ve  got  the  cote  blues.  But 
fortunately  they’re  easy  to  fix, 
with  a few  more  lines  or 
another  hit  on  the  pipe. 

Of  course,  sooner  or  later 
you  have  to  stop.  Then— for 
days  at  a time— you  may  feel 
lethargic,  depressed,  even 
suicidal. 

Says  Dr.  Arnold  Washton, 
one  of  the  country’s  leading 
cocaine  experts:  “It’s  impossible 
for  the  nonuser  to  imagine  the 
deep,  vicious  depression  that  a 
cocaine  addict  suffers  fromr 
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lion.  To  move  10  bytes  forward,  use 
DX—0  and  CX=0Ah.  To  move  I byte 
backwards,  use  DX  = OFFFFh  and 
CX=0FFFFh. 

Keep  in  mind  that  the  registers  DX  and 
CX  are  considered  to  represent  a single 
32-bil  number.  Negative  numbers  should 
be  calculated  as  full  32-bil  operands.  Use 
the  hexadecimal  mode  of  PC  Magazine’i 
pop-up  calculator.  CALC  (Utilities, 
March  29,  1988)  to  make  these  calcula- 
tions easier. 


USING  ERRORLEVEL 

I always  enjoy  reading  PC  Tutor  to  learn 
from  the  many  tips  and  techniques  present- 
ed. in  the  March  29, 1988,  issue,  you  pro- 
vided DSKREADY.COM,  a program  that 
checks  the  status  of  a disk  drive  from  with- 
in batch  files.  The  problem  is,  you  didn’t 
give  any  examples  of  how  to  use  the  pro- 
gram! I’ve  looked  for  some  DOS  com- 
mand or  reference  to  ERRORLEVEL  as 
mentioned  in  your  answer,  but  haven’t 
found  any. 

What  is  the  DOS  ERRORLEVEL  you 
mentioned?  Where  does  DKSREADY  put 
the  result  of  its  disk  status  checking?  How 
can  a batch  file  access  this  information  to 
make  a decision?  A clarification  and  an  ex- 
ample would  be  greatly  appreciated.  1 
would  like  to  use  this  utility,  but  I don’t 
know  how. 

Bert  A.  Huibnan 

Cudahy,  Wisconsin 

ERRORLEVEL  is  part  of  the  batch  lan- 
guage available  under  DOS.  The  poor  or- 
ganization of  the  DOS  manual  makes  the 
definitions  of  certain  commands  hard  to 
find.  You'll  find  ERRORLEVEL  men- 
tioned in  the  explanation  of  the  IF  subcom- 


: START 

ECHO  Place  diak  to  be  copied  in  drive  A: 
PAUSE 

DSKREADY  Al 

IF  NOT  ERRORLEVEL  1 GOTO  DOCOPY 
ECHO  The  drive  it  not  responding. 

ECHO  Check  that  the  disk  is  inserted 
ECHO  and  the  drive  door  is  closed. 

PAUSE 

GOTO  START 
: DOCOPY 
COPY  At*.»  CJ 


Figure  1 : A simple  batch  file  that  demonstrates 
one  method  of  using  the  ERRORLEVEL 
indicator  returned  by  the  DSKREADY 
program. 


mand  under  the  section  labeled  "Batch 
File  Commands."  ERRORLEVEL  is  a 
condition  that  can  be  tested  by  the  IF  sub- 
command. 

If  a batch  file  is  to  be  flexible,  it  must 
handle  situations  differently  according  to 
their  needs.  The  only  test  condition  avail- 
able is  the  IF  subcommand,  which  takes 
the  form 

IF  condition  command 

In  the  case  we’re  interested  in,  the  condi- 
tion to  be  tested  is  how  the  ERRORLEVEL, 
a number  from  0 to  255  returned  to  DOS 
by  the  last  program  to  finish  executing, 
compares  to  a constant.  The  command  can 
be  a program,  DOS  command,  or  batch 
file  command.  When  used  with  GOTO,  the 
IF  command  allows  branching  within 
batch  files  based  on  a program’s  return 
code. 

When  a program  terminates,  it  can 
pass  a ’ ’return  code’  ’ back  to  DOS.  This 
return  code  is  made  available  to  the  batch 
file  processor  as  the  manifest  constant 
ERRORLEVEL.  In  the  program 
DSKREADY,  the  DOS  Absolute  Disk  Read 
interrupt  (25h)  is  used  to  access  the  drive 
in  question.  If  the  read  is  succesfful,  a re- 
turn code  of  0 is  passed  back  to  DOS.  If  the 
read  fails,  the  error  code  returned  by  the 
interrupt  is  used  as  the  return  code. 

The  batch  file  in  Figure  I,  LOAD.BAT, 
shows  a typical  example  of  how  the 
DSKREADY  program,  ERRORLEVEL 
condition , and  IF  command  can  be  used  to 
simplify  an  installation  routine  .The  IF  test 
will  be  true  if  the  ERRORLEVEL  is  greater 
than  or  equal  to  the  numeric  value  speci- 
fied. So,  the  statement  IF  ERRORLEVEL  I 
will  be  true for  any  nonzero  value.  To force 
the  batch  file  to  jump  around  the  error 
message  if  the  drive  is  ready,  the  test  is  re- 
versed with  the  NOT  modifier. 


ASK  THE  PC  TUTOR 

The  PC  Tutor  solves  practical  problems 
and  explains  points  of  general  interest 
about  using  your  hardware  and  software 
more  productively,  and  answers  basic 
questions  about  DOS  and  systems  in  gen- 
eral. To  see  your  questions  answered  here, 
drop  a line  to  PC  Tutor,  PC  Magazine, 
One  Park  Avenue,  New  York,  NY  10016. 
We’re  sorry,  but  we  cannot  answer  ques- 
tions personally.  i39 
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With  a backup  system  from  Irwin,  you  won’t 
have  to  shuffle  floppies  all  day  just  to  protect 
your  data. 

Because  our  tape  drives  store  up  to  64 
megabytes  on  a single  minicartridge. 

In  a fraction  of  the  time  you’d  spend  making 
floppy  backups. 

Irwin’s 

EzTape"  software 
makes  it  hassle- 
free.  Instead  of 
complicated  com- 
mands and  pro- 
cedures, it  has  Automatic  Backup  that  you  can 
set  and  forget.  To  store  data  automaticdly,  every 
night,  every  weekend— whenever  you  want. 

There’s  even  On-Line  Help  for  fast  answers 
without  buiying  yourself  in  a manual. 

Our  drives  fit  every  popular  personal  com- 
puter and  our  space-saving  internal  drives  fit 
right  into  your  floppy  disk  slot. 

An  Invin  system  works  with  all  the  popular 
networks,  and  just  one  of  our  tape  drives  can 
handle  every  computer  on  your  LAN. 

And  our  patented  AccuTrak'"  precision 
tracking  technology  allows  you  to  transfer  data 
from  a PC  to  a PS/2  to  a Mac. 

That’s  a promise  no  other  system  makes, 
because  no  other  system  can. 

Which  may  explain  why  more  people  buy 
our  minicartridge  systems  than  all  others 
combined. 

To  learn  more,  call  1-800-BACKUPl  for 
your  nearest  Irwin  dealer. 

Where  you’ll  find  convincing  proof  just  how 
easy  it  is  to  save  your  data. 

And  your  peace  of  mind. 


C Copyright  I9HH.  Irwin  Magnetic  Sysltnts,  Inc.  Irwin  and  EzTape  art  registered  trade- 
marks and  AccuTrak  and  Irwin  BACK  UP  are  trademarks  of  Irwin  Magnetic  Systems,  Inc. 
Other  brand  or  product  names  are  trademarks  or  registered  trademarks  of  their 
resperliir  holders. 
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New  diskdoubler' 
doubles  the  storage  capacity 
doubles  the  storage  cdpacify 
of  vour  hard  disk 


Upgrade  the  disk  drive  in  your  PC  the  easy  way! 


Datran's  new  EHskDoubler  dd2000  is  a 
short  card  that  simply  fits  into  any  avail- 
able  slot  on  an  IBM,  PC,  XT,  AT,  386  or 
compatible,  DOS  2.0  or  greater. 
Upgrade  a 20  MB  disk  into  a 40  MB. 
The  DiskDoubler  lets  you  double  the 
storage  capacity  of  any  hard  disk 
mthout  loss  of  performance.  No  matter 
what  size  hard  disk  you  have,  the  Disk- 
Doubler  will  double  it. 

Works  With  All  Data.  The  DiskDoubler 
compresses  data  stored  on  a hard  disk, 
including  application  programs,  pro- 
gram files,  COM  and  EXE  files.  You  will 
appreciate  the  doubling  of  capacity  for 
word  processing,  spreadsheets,  and 
database  files. 

Powerful  dBASE  Capacity.  The  Disk- 
Doubier  is  especially  powerful  when 
handing  dBASE  II,  III  and  III  Plus  files, 
storing  on  the  average  three  times  as 
much  data  on  your  hard  disk,  i.e.,  your  20 
MB  hard  disk  will  perform  like  a 60  MB 
disk ...  an  80  MB  disk  will  act  like  a 240 
MB  model.  It  works  equally  well  for  any 
size  hard  disk  . . . and  for  only  $189.00. 


Principle  of  Operation.  At  the  heart  of 
the  DiskDoubler  is  a new,  powerful 
high-speed  data  compression  micro- 
processor that  incorporates  Datran's 
state-of-the-art  data  compression 
technology,  which  represents  years  of 
research  and  development. 

Totally  Transparent  Operation.  Datran's 
high  speed  data  compression  technol- 
ogy coupled  with  our  extensive  operat- 
ing software  allows  the  DiskDoubler  to 
process  data  at  speeds  compatible  with 
disk  operating  speeds.  It  looks  as  though 
you've  added  a disk  drive  of  double  the 
capacity  to  your  PC. 

Breaks  the  32  MB  DOS  Barrier.  Because 
the  DiskDoubler  doubles  the  amount  of 
data  your  disk  drive  stores,  it  effectively 
increases  the  32  MB  DOS  barrier  to  64 
MB  without  any  special  software. 

Simple  Installation.  Once  the  simple, 
fast  installation  is  complete,  the  Disk- 
Doubler  operates  in  the  background 
and  is  completely  user  transparent.  The 
dd2000  works  with  yours  existing  hard 
disk  controller. 


No  Formatting  Required  as  is  necessary 
with  RLL  controllers.  DiskDoubier  will 
even  double  the  capacity  of  a drive 
already  using  RLL  technology. 

Low  Power  Consumption.  The  1/2  watt 
DiskDoubier  eliminates  the  need  for 
upgrading  your  power  supply,  as  would 
be  needed  if  an  additional  disk  drive 
were  added  pulling  15  to  30  watts. 

Long  Life  Performance.  With  a long 
three-year  limited  warranty,  DiskDou- 
bier is  a simple,  inexpensive  and  reliable 
way  to  double  your  disk  storage. 
Satisfaction  Guaranteed.  Datran  backs 
the  DiskDoubier  with  s 30-day  no  ques- 
tions asked  money  back  guarantee. 


FOR  THE  DEALER  NEAREST  YOU  OR 
"^1^  TO  ORDER  DIRECT  BY  PHONE; 

*1-800-332-0456 

M datran 

Leadership  in  Data  Compression  Technology 


Datran  Cofporatfon/2506  Foomill  BKd./La  Crescenta/CA  91214/Phone  (818)248-^70O/fAX  (818)  248-8788/Telex  4932115Aurt)oCofn  (818)248-8789 
CM  PC.  AT  AND  DBASE  IL  il  AND  II  PLUS  APE  THE  TRADEMARKS  Of  THE  RESPECTIVE  OWNERS 
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PRODUCTIVITY 

■ FRANK  J.  DERFLER,  JR. 


Connectivity 

CLINIC 


In  this  issue  and  the  next,  we  present  three  programs  to  help  you  monitor  commands  sent  from 
application  programs  to  the  NetBIOS  service  module. 


NETBIOS— REVEALED! 

I manage  a network  using  ISM’sEC Local 
Area  Network  Program  over  Token-Ring 
hardware.  Occasionally,  a user  accidental- 
ly kicks  a workstation  or  it’s  disrupted  by 
cleaning.  This  causes  network  problems 
ranging  from  strange  workstation  respons- 
es to  total  failure.  By  checking  and  listen- 
ing all  of  the  cable  connections,  1 usually 
get  the  network  running  again.  But  this 
doesn't  tell  me  what  the  problem  was. 

I needed  a better  troubleshooting  meth- 
od— one  that  I could  use  on  a larger  net- 
work (since  we  are  adding  stations)  and 
that  could  identify  “soft”  network  errors 
that  usually  show  up  when  it  can't  run  net- 
work applications  such  as  gateways. 

Purchasing  a protocol  analyzer  was  out 
of  the  question.  So  with  the  help  of  J.  Scott 
Haugdahl’s  book  Inside  NetBIOS  and  past 
Connectivity  Clinic  columns,  I created  a 
poor  man's  diagnostic  tool  for  NetBIOS 
networks  called  NETERROR. 

The  NETERROR  program  uses  the 
NetBIOS  Status  command.  When  the  soft- 
ware module  that  provides  NetBIOS  ser- 
vices on  any  computer  receives  this  com- 
mand, it  responds  with  1,922  bytes  of 
information.  This  command  will  work 
even  in  machines  that  are  otherwise  hung 
because  of  network  errors. 

Tom  Cervenka 

Berwyn,  Illinois 

This  letter  is  only  part  of  the  six  single- 
spaced pages  I received.  It  is  also  only  one 
of  several  recent  letters  inspired  by  the 
new  and  much-improved  second  edition  of 
Scott  HaugdahTs  book  Inside  NetBIOS 


(Architecture  Technology  Corp.,  P.O. 
Box  24344,  Minneapolis,  MN  55424). 

NetBIOS  was  never  documented  or  ex- 
plained well  enough  so  that  programmers 
could  experiment  with  it.  Haugdahl' s book 
changed  this.  It  explains  the  inner  work- 
ings of  NetBIOS  and  clearly  presents  the 
information  that  programmers  need  in  or- 
der to  use  its functions. 

Unfortunately,  due  to  the  size  of  its 
three  ,INC  files,  NETERROR  is  too  long  to 
publish  in  the  magazine.  The  easiest  way 
to  receive  a copy  of  NETERROR  is  to 
download  it  from  PC  MagNet.  Instruc- 
tions for  using  this  service  are  given  in 
each  issue's  Utilities  column  in  the  "By 
Modem"  sidebar. 

However,  we  will  present  in  these 
pages  two  memory-resident  NetBIOS 
monitor  programs  written  by  PC  Labs: 
ENETBIOS  and  RNETBIOS.  ENETBIOS 
is  a program  that  can  run  alone  or  with 
RNETBIOS  and  that  specifically  flags  and 


■ NetBIOS  was  never 
documented  or  explained 
well  enough  for  pro- 
grammers to  experiment 
with  it.  Haugdahl’s  book 
changed  this. 


reports  on  error  conditions.  This  will  be 
presented  in  the  next  issue.  A discussion  of 
RNETBIOS  follows. 


NETBIOS  MONITOR 

The  NetBIOS  communications  functions 
are  an  important  part  of  PC-based  LANs. 
LAN  gateways,  some  electronic  mail  pro- 
grams, and  a growing  number  of  network- 
specific  applications  (such  as  group- 
calendaring  and  workstation  remote-con- 
trol programs,  for  example)  use  NetBIOS 
to  perform  station-to-station  communica- 
tions across  a LAN. 

In  networks  using  Novell’s  NetWare  or 
Banyan's  VINES,  the  NetBIOS  services 
are  provided  by  an  emulator  that  is  a sepa- 
rate add-on  to  the  operating  system.  Other 
network  operating  systems,  notably  IBM's 
PC  LAN,  use  NetBIOS  services  for  all  op- 
erations. 

When  an  application  program  needs  to 
use  NetBIOS  services  to  communicate 
across  the  network,  it  generates  a 5C 
hexadecimal  software  interrupt.  The  inter- 
rupt is  then  followed  by  a network  corUrol 
block,  a formatted  message  sent  to  the  Net- 
BIOS module  asking  it  to  perform  one  of 
several  specific  services. 

NetBIOS  attempts  to  perform  the  ser- 
vice requested  by  the  application  pro- 
gram, then  returns  an  appropriate  mes- 
sage to  the  application  program . 

These  monitor  programs  intercept  traf- 
fic between  the  application  program  and 
the  NetBIOS  module.  They  read  the  appro- 
priate bytes  and  report  on  the  screen  what 
these  bytes  mean  in  English. 

The  program  RNETBIOS,  in  Figure  I, 
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PRODUCTIVITY 


■ CONNECTIVITY  CLINIC 


TITLE  fWETSlOS  - reaidant  pro^ru  to  dt«pl*y  NETBIOS  comftnd* 

This  proqrs*  will  gat  th*  first  byts  (NCB  covNisnd  fisld)  snd  cosipars 
this  fiold  sgsinst  ths  fn  tsbl*.  If  thsrs  iB  s Mtch  thsn  ths 
Msssgs  which  corrssponds'with  ths  byts  is  diplsysd  on  ths  CRT. 


audit  trail  which  can  hslp  you  in  dstsrsining  NETBIOS  problsais. 

ig  ssgasnt  para  public  'CODE' 

assusM  es:cBsg,ds:essg,saicasg,BBieasg 

org  IBth 

jaip  initialiss 


db 

dd  7 

db  3 dup  (1) 

tabls  centaias  ths  actual  NETBIOS  Control  Block  cotasand 

sags  table  to  produce  tbs 


fn  tabls 
field. 

Ths  fn_tsble  will  be  sapped  against  the  i 
right  rsguest  to  be  displayed  on  the  crt 


db  fllh.  BlSh,  BJSh,  Iblh,  Blfh,  BbBh.  BJlh,  Bbth,  BIBh 
db  BBIh.  Bllh,  SSlh,  I13h.  BBSh.  •14h.  BSah,  BTlh.  Sflh 
db  Bllh.  BBTh,  BTSh,  BfSh,  BlSh.  BS^h.  BtSh,  BSSh,  S34h 
db  ■b4h.  BIBh,  Bath,  B23h,  Ba3h,  B21h,  Bath,  B23h.  BaSh 
sgu  $-offset  fn  table 


Isn  fn  tabls 


t ■essags  table  of  NETBIOS  Control  Block  coenands 
Mg_tabls  label  byts 

bB  ‘reset*, B,*cancsl‘'.B, 'status*, B, 'status  wait', I, 'add  nsM'.B 

DB  'add  nasie  wait’, B, 'del  naais*,  B , 'del  name  wait',B,*neb  call',f 

DB  *ncb  call  wait*, B, 'listen', B, 'listen  wait', B, 'hang  up*,B 

DB  'hang  up  wait* , B, 'send*, B, 'send  wait*,B,*no  ack  aend*,B 

DB  *no  ack  send  wait*, B, 'chain  send* ,B, 'chain  send  wait*,B 

DB  'chain  no_aek  send* , B, ‘chain  no  ack  send  wait*, B, 'receive*. s 

DB  'receive  wait*, B, 'receive  any ,f, 'receive  any  wait'.B 

DB  ‘assaion  status* ,B, 'ssaaion  status  wait*,!, 'send  datagram’, B 

DB  ‘send  datagram  wait*, B, 'send  broadcast  datagram*, B 

OB  'send  broadcast  datagram  wait*, B, 'receive  datagram*, B 

DB  'rscsive  datagram  wait'.B, 'receive  broadcast  datagram*, B 

DB  'receive  broadcast  datagram  wait'.B 

: Intercept  the  NETBIOS  call  and  display  what  call  was  made, 
netbios  int 


1 1 nothing, se i nothing 


call* 

call 

irst 

netbios  int 


old  netbios 
load  mag 


icall  5CB  interrupt 
j for  processing 
iget  network  control 
I block  coaMnd  and 

idispley  message 

;return  from  interrupt 


I Look  up  the  function  nusdior  in  the  table  and  get  English  equivalent. 

, 

load  meg 


push  bx 
push  dx 

push  bp 


ah, byte  ptr  esi|bx) 


ah.al 
U 1 

lm~B 


eetnothing 

leave  registers 


iTell  the  asesi^lar 

]Cet  network  control 
iblock  coMsnd 
iBouree  of  nusibera 
lOuantity  to  search 

jcet  function  nuxtber  i 
iNateh? 

;yes,  translate 
}Ho,  loop  again 

;No  match  found 


I round  a i 

l — 

Im  It 


Itching  function,  use  msg  t total  i 


ah,  el 

cx.len  fn  table 

ai, offeet~mag  table 


J* 

lodab 


lm_4i 

jMp 

al.al 

Im  3 
lm"2 

|If  not  B 

1 keep  scanning 

I and  try  for  aiatch 

I 81  points 

at  the  start  of  the  message. 

mov 

ah,B3 

irsad  cursor  position 

bb,B 

int 

IBb 

push 

dx 

iBavs  row/col 

mov 

ah,B3 

l5et  cursor  position 

mov 

dl.4S 

:at  column  45 

I increment 

the  display  line  for  command 

audit  1 up  to  33  lines 

dh.nebline 

jmove  line  variable 

linto  dh 

Inc 

dh 

tadd  1 to  next  line 

dh,23 

lie  line  » 23  7 

short  Im  p 

lyes  then  line  ■ B 

mov 

dh,B 

lm_p. 

mov 

ncbline.dh 

leave  line  number 

awv 

bh,S 

int 

IBh 

mov 

ax,S93BH 

icloar  display  area 

bh,bh 

bl.31h 

ex,3S 

int 

IBh 

Im  Si 

lodsb 

{load  msssags  string 

or 

al.al 

lend  of  string  ? 

IB 

lm_C 

lyes  jump  lm_C 

ah.BEh 

int 

IBh 

Im  S 

lanyswre  characters  7 

Im  Cl 

mov 

ah,B2 

]8et  cursor  position 

mov 

dl.4S 

lat  column  4S 

inc 

dh 

jeheek  next  line 

dh,33 

inext  lino  >■  33  7 

jlc 

short  Im  pi 

lyes,  line  ■ B 

db,B 

lm_pl 1 

int 

IBb 

{Clear  next  line 

bl.31h 

I make  line  blue 

CX.3S 

lelear  all  attributes 

int 

IBb 

iup  to  3S  spaces 

dx 

I restore  cursor  locatio 

awv 

ah.B2 

bh.B 

int 

IBh 

Im  exit! 

pop 

irestore  registers 

pop 

ds 

pop 

bp 

pop 

di 

si 

pop 

dx 

pop 

pop 

bx 

m 

ax 

load_Mg 

1 crab  the  interrupt 

vector. 

IGet  and  release  environaient 


iget  netbios  interrupt 

I store  netbios  interrupt 


al,5ch 
ah,35h 
21b 

word  ptr  old_netbios,bx 
word  ptr  old  netbioe|2),es 

dx, offset  neTbioB_int  ireplace  netbios  Interrupt 

iwith  start  of  program 

al.Seh 

ab,2Sh 

31h 


dx,<effaec  initialise  . 

ax.SlBBh 

21h 


offset  eseg  * IS)  shr  4 


initialise 


Figure  1 : The  assembly  language  source  code  for  RNETBIOS.COM.  a memory-resident  NetBIOS  monitor  program. 
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LAN's  Best  Friend 


Dependable  UPS  systems  from  American  Power  Conversion 
support  the  new  UPS  monitoring  functions  of: 

# Novell’s  SFT  Level  2 NetWare" 

# 3 Corn’s  3S/400  server 

# Banyan’s  VINES" 


Here’s  the  American  Power  Conversion  Advantage: 

f Systems  allow  automatic,  secure  network  shutdown  during  extended  power  outages. 
t No  supervisor  intervention  is  required. 

f Ideal  for  file  servers  which  are  sometimes  unattended  or  attended  by  untrained  personnel. 
i Complete  power  protection  from  blackouts,  sags,  noise,  and  surges. 


A broad  range  of  UPS  products  covers  all  networking  requirements: 

330  XT  Low  cost  UPS  protection  for  network  workstations 

450  AT  For  AT  type  servers,  3 Com  servers,  and  CAD  workstations 

520  ES  For  SFT  Level  2 and  VINES  file  servers 

800  RT  For  large  file  servers  with  multiple  hard  drives 

1200  VX  For  multiple  PC’s  or  very  long  backup  power  duration. 

Internationai  models  available.  Inquire  about  our  UPS  application  handbook. 


American  Power  Conversion 


2 Columbia  Street  / P.O.  Box  3723  # Peace  Dale,  Rl  02883  / Tel.  (401)  789-5735 
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SPEED  UP  WITH... 


MAGAZINE 

BliTOirS 

CHOICE 

'A  feature-rich  caching 
program  with  adjustable 
cache  sizes  and  support 
for  extended  memory.  Still 
the  best  caching  software 
for  your  money.  Not  copy 
protected.*' 

PC  Magazine  Nov.  24. 1987 


M I 1 m lui  yuui 

5^  • J 9 protected.*' 

‘ if  ^ I ■ PC  Magazine  Nov.  24.  19 

NOT  JUST  ANY  CACHE! 


FLASH 

This  rock  solid  supercharged 
package  acceierates  ail  your 
disk  accesses,  increases  your 
cursor  speed  and  proiongs  the 
iife  of  your  hard  disk. 

FLASH  speeds  up  data-basing, 
word-processing,  desk-top  pub- 
iishing,  CAD-designing  and 
accounting  software  by  as  much 
as  300%  or  more.  Even  386 
machines  are  not  at  full  speed 
until  they  use  FLASH.  It  boosts 
your  performance  tremendously. 


FLASH  ONLYS69.95 


SPOOL-  MASTER 


SPOOL-MASTER 
offers  all  of  the  features  of  stand- 
ard printer-spoolers  plus  much 
more.  It  functions  as  an  exten- 
sion to  your  printer's  buffer.  Thus 
allowing  your  program  to  con- 
tinue processing  while  the  printer 
prints. 

FEATURES 

I ^ Redirect  printer  output  to  files  M 
[ ^ Uses  AT  extended  memory  or  EMS  -4 
expanded  memory  if  FLASH  is  installed 
I ^ Controls  page  eject  (form  feed)  ^ 
from  keyboard 

I ^ Spooler  easily  controlled  by  simple  ^ 
keyboard  sequences 
^ User  selectable  buffer  size  M 

Only  8K  of  RAM  is  needed  to 
put  SPOOL-MASTER  to  work. 

: SPOOL-MASTER  $69.95 
I FOR  FLASH  OWNERS  ONLY  $49,95 

For  more  information  call  (317)  253-8088 
To  place  an  order  call  (800)  25-FLASH 


FLASH  FEATURES 


^ Speeds  up  disk  accesses  ^ 

^ Uses  EMS  expanded  memory  ^ 

^ Uses  AT  extended  memory  M 

^ Uses  any  nonstandard  memory  boards  ^ 
^ Uses  EMS  & AT  memory  together 
^ Accesses  up  to  3 MEGS  of  RAM  ^ 

^ Buffers  26  Device  Driven  Drives  M 

^ Dynamic  track  reads  ^ 

^ Can  glue  files  into  buffer  M 

^ Speeds  up  cursor  M 

p 

, INTRODUCING 


U d VI  or 

SAVIOR  makes  the  seemingly 
impossible,  possible!  It  raises 
files  from  the  dead!! 

This  miraculous  package,  by  auto- 
matically “undeleting”  files,  takes  all 
the  worry  out  of  accidental  deletes, 
and  saves.  No  matter  how  fragmented 
your  file  has  become,  SAVIOR  returns 
the  original  file  intact. 

SAVIOR  also  possesses 
the  ability  to  retrieve  previous  file 
versions.  It  can  even  revive  files  “lost" 
after  storing  other  information  on  top 
of  them. 

NO  OTHER  PROGRAM  ON  THE 
MARKET  WILL  DO  ALL  OF  THIS 
AND  ONLY  USE  5K  OF  RAM! 

Every  PC  owner  owes  it  to  their 
PC  to  invest  in  SAVIOR 

SAVIOR  $89.95 

FOR  FLASH  OWNERS  ONLY  S69.95_ 

We  acceot  MasterCard  VISA  COO  & Chech  Ptease  add  $4  00  for 
sbippinq i handhog m fbe USA  S6O0fwCanada 


FREE  UTIUTIES 
FLASH  RAM-DISK  is  a Dynami- 
cally allocating  RAM-DISK  which 
shares  memory  with  FLASH. 
When  not  in  use,  memory  is  not 
borrowed  from  FLASH.  This 
maximizes  memory  utilization. 

FLASH  KEYS  speeds  up  your 
cursor  for  word-processing  and 
spreadsheet  programs.  Scrolling 
and  editing  become  a breeze 
instead  of  a chore.  You  no  longer 
have  to  wait  for  the  cursor.  YOU 
choose  the  cursor  speed.  Select- 
ing rates  up  to  6 times  faster 
than  that  of  a normal  cursor. 


BACK-TO-DOS  offers  you  the 
ability  to  make  ANY  program  a 
pop-up  program,  regardless  of 
size.  BTD  offers  all  this  flexibil- 
ity while  only  using  15K  of  your 
precious  RAM. 

FEATURES 

^ Make  any  program  a pop-up  utility  <4 
^ Uninstall  unwanted  TSR's  in  a M 

single  keystroke 

^ Reinstall  the  same  TSR's  back  with  ^ 
a single  keystroke 
^ Only  15K  of  RAM  is  needed 
^ Even  makes  PC-DOS  a pop-up  utility  ^ 

BACK-TO-DOS 

THE  POP-UP  MANAGER 

BACK-TO-DOS  $69.95 
FOR  FLASH  OWNERS  ONLY  $59.95 

"”"11 

Software  Masters  T 
6352  N Guilford  Ave  ' 
Indpis  IN  46220 


overseas 


PRODUCTIVITY 

■ CONNECTIVITY  CLINIC 


hides  itself  in  memory  ( it  takes  about  1. 100 
bytes)  and  then  monitors  and  displays  the 
commands  contained  in  the  network  con- 
trol block  that  are  sent  from  the  applica- 
tion program  to  the  NetBIOS  services 
module. 

RNETBIOS  contains  the  English-lan- 
guage definitions  for  36  functions  that  ap- 
plication programs  can  request.  As  appli- 
cation programs  make  these  calls, 
RNETBIOS  lists  them  on  the  screen.  The 
requests  scroll  down  the  screen  so  that  you 


■ RNETBIOS  contains 
the  English  definitions  for 
36  functions  that 
application  programs  can 
request  and  lists  them  on 
the  screen  as  they  are 
called  by  the  application. 

see  a running  description  of  what  the  ap- 
plication has  done. 

The  RNETBIOS  program  also  watches 
for  messages  and  requests  sent  from  other 
NetBIOS  modules  to  the  module  in  its  ma- 
chine and  reports  what  type  of  commands 
they  contain. 

For  anyone  developing  or  installing  ap- 
plications using  NetBIOS,  this  program  is 
a practical  reporting  and  monitoring  tool. 


NETWORK  YOUR  QUESTIONS 

Connectivity  Clinic  gives  you  practical  so- 
lutions to  networking  problems  of  all 
types.  WeTI  pay  $50  or  more  for  any  tips 
we  print,  plus  an  extra  $25  if  you  submit 
your  letter  on  a disk,  and  we’ll  gladly  an- 
swer any  questions  you  have,  at  no  charge. 
We’re  sorry,  but  we’re  unable  to  answer 
letters  personally. 

Mail  your  contributions  to  Connectivity 
Clinic,  PC  Magazine.  One  Park  Avenue, 
New  York,  NY  10016,  or  you  may  contact 
Frank  J.  Derfler,  Jr.,  via  MCI  Mail  (be 
sure  to  use  Derfler’s  box  named  CON- 
NEcnvrrY  CLINIC).  ae 


SpinifounliavoniteAtArith 

puah-buttoneoM. 

DIRECT  ACCESS.  The  leading  menu  system  for 
hard  disk  management. 


^ IRECT  ACCESS  is  to 
your  software  what  a 
jukebox  is  to  records.  Both  are 
fun  and  easy  to  use  Simply 
choosa  a title  from  an  organized 
listing,  push  a button  and  play 
your  selection. 


DIRECT  ACCESS  lets  you  hop 
over  complicated  DOS  com- 
mands, reduces  ermrs,  provides 
complete  usage  tracking,  and 
secures  your  data  with  pass- 
word protection. 


DIRECT  ACCESS  tops  all  the 
national  best  seller  charts-it's 
the  ultimate  menu  system  for 
hard  disk  management.  Therds 
no  easier,  faster  or  more  or- 
ganized way  to  play  your 
software 

Also  available  DIRECT  NET, 
the  single  keystroke  network 
menu  system. 


Call  lor  the 
"hnte  of  the 

DELTA 

™qlogy 

ismsKWSki 


1-800-242-6368 


1621  Westgate  Road,  Eau  Claire,  Wl  54703,  (7151  832-7575,  FAX  (7151  832-0700 


CIRCLE  256  ON  READER  SERVICE  CARD 


HYUNDATSNEW 

OF-ROADVBIICLL 


It  uses  no  gas.  And  will  drive  you  wild  with 
delight.  It’s  the  new  Hyundai  Super-16T.  A 
fast,  powerful,  affordable  XT-compatible  built 
to  go  the  distance. 

It  comes  fully-equipped.  And  even 
includes  easy-to-use  word  processing,  spread- 
sheet, database,  spellchecker  and  communi- 
cations software.  What’s  more,  it’s  backed 
by  an  18-month  warranty.  But,  best  of  all, 

Hyundai’s  new  off-road  vehicle  is  dirt 
cheap.  Just  $999* 

Test  drive  the  Super-16T  or  one  of  Hyundai  s other  excit- 
ing off-road  vehicles  today.  For  the  Hyundai  dealer  nearest  you.  call 
1-800-544-7808  ext.  121. 


A.hyund/$i 

‘Suggested  reuil  phce/sir^le  floppy  disk  drive  model.  O I9B8  H3rundai  Electronics  America.  XT  is  » trademark  of  IBM. 

CIRCLE  124  ON  READER  SERVICE  CARD 
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HOW  TO  SUCCESSFUUY  BUY 
THROUGH  MAIL  ORDER 
AND  PROTECT  YOUR  RIGHTS 


Mail  order  sales  are  governed 
by  rules  of  the  Federal  Trade 
Commission  (FTC)  and  vari- 
ous state  laws.  These  guide- 
lines are  published  as  a service 
to  you.  Remembei;  the  many 
vendors  advertising  in 
PC  Magazine  are  eager  to 
serve  your  needs. 


FTC  rules  say: 

1.  The  Seller  must  ship 
your  order  within  30  aays 
of  receiving  it,  unless  the 
advertisement  dearly 
states  it'll  take  longer. 

2.  If  it  appears  that  your 
order  vm  not  be  shipped 
when  promised,  the  Seller 
must  notify  you  in  writing 
in  advance  of  the  prom- 
ised date,  giving  a definite 
new  date,  if  known,  and 
offering  you  the  opportu- 
nity to  cancel  the  order 
with  a refund  or  consent  to 
a definite  delayed  ship>- 
ping  date  or  an  indefinite 
delay. 

3.  The  Seller's  notice  must 
contain  a stamped  self- 
addressed  cara  or  enve- 
lope with  which  you  can 
indicate  your  preference.  If 
you  don't  resend  to  this 
notice,  the  Seller  may 
assume  you  agree  to  the 
delay,  but  must  either  ship 
or  cancel  your  order  within 
30  days  after  the  original 


shipping  date  promised  or 
required.  A prompt  refund 
must  be  made  when  an 
order  is  cancelled. 

4.  Even  if  you've  con- 
sented to  an  indefinite 
delay,  you  retain  the  right 
to  cancel  the  order  at  any 
time  before  the  item  has 
been  shipped. 

5.  If  you  choose  to  cancel 
an  order,  that  has  been 
paid  for  by  check  or  money 
order,  the  Seller  must  mail 
you  a refund  within  seven 
business  days.  If  you  can- 
cel an  order  for  which  you 
paid  by  credit  card,  the 
seller  must  credit  your 
account  within  one  billing 
cycle  following  receipt  of 
your  request.  Store  credits 
or  vouchers  in  place  of  a 
refund  are  not  acceptable. 

6.  In  the  event  that  the 
item  you  ordered  is 
unavailable,  the  Seller  may 
not  send  you  substitute 
merchandise  without  your 
express  consent. 


TIPS  WHEN  ORDERING 
When  ordering  by  mail: 

State  precisely  what  mer- 
chandise you  want,  specify- 
ing details  such  as  model, 
make,  size,  component  parts, 
etc.; 

Confirm  the  price  and 
expected  delivery  date  as 
stated  in  the  ad; 

Indicate  whether  you  will 
accept  a substitute  product  if 
the  item  you  ordered  is 
unavailable,  and,  if  not,  that 
your  payment  should  be 
returned; 

Don't  send  cash,  you  will 
have  no  record  of  payment  if 
a problem  arises,  and; 

Keep  a copy  of  your  order 
and  all  other  correspondence 
with  the  Seller.  Your  records 
should  include  the  compa- 
ny's name,  address  and 
phone  number;  a description 
of  the  item  ordered;  your  can- 
celled check  or  a copy  of  the 
money  order;  recoid  of  the 
date  you  mailed  the  order; 
and  any  sales  slips  and  ship- 
ping receipts. 

When  ordering  by  phone: 

Note  the  time  and  date  of 
your  conversation  and  the 
name  of  the  person  you  talk 
with; 

Make  a record  of  your 
order,  the  price,  its  promised 
availability  and  the  compo- 
nents to  be  expected; 

Save  all  correspondence 
associated  with  your  order, 
including  your  cancelled 
check  or  a copy  of  the  money 
order,  and  any  written  confir- 
mation sent  ty  the  Seller. 

Questions  you  should  con- 
sider asking: 

Does  the  advertised  item 
come  with  all  necessary  parts 
and  accessories?  Are  they 
from  the  same  manufacturer? 

Is  it  available  for  immediate 
shipping?.  If  not,  when  will 


it  be  available? 

Has  there  been  an  increase 
in  the  advertised  price? 

What  warranties  does  the 
item  carry?  Who  provides  the 
service? 

What  is  the  Seller's  return 
policy? 

What  is  the  Seller's  refund 
policy? 

With  whom  should  you 
correspond  if  there  is  a 
problem? 

IF  YOU  HAVE  PROBLEMS: 

1.  If  you  have  not  received 
your  order  as  promised  or  if 
the  item  is  defective,  immedi- 
ately notify  the  Seller  in  writ- 
ing referring  to  your  order  by 
description,  price,  date,  as 
well  as  by  account  number 
and  order  number,  if  availa- 
ble. Make  sure  you  keep  a 
copy  of  the  letter. 

2.  If  you  complain  by  tele- 
phone, send  a follow-up  let- 
ter to  confirm  what  was  said . 

3.  If  you  think  the  merchan- 
dise is  defective,  reread  your 
product  instructions  and 
your  Warranty  carefully  to  be 
sure  you  don't  expect  features 
or  performatKe  the  product 
isn't  designed  to  give.  Then 
contact  the  Seller  for  instruc- 
tions. Don't  return  it  to  the 
Seller  until  you  have  been 
instructed  to  do  so. 

4.  When  returning  merchan- 
dise make  sure  you  keep  the 
shipper's  receipt  or  packing 
slip;  your  right  to  be  reim- 
bursed for  postal  cost  is  deter- 
mined by  store  policy. 

5.  If  you  have  completely  dis- 
cuss^ your  problem  with 
the  Seller  and  are  still  not  sat- 
isfied, write  to  the  consumer 
complaint  agency  in  the 
Seller's  state.  If  you  paid  for 
the  merchandiM  by  credit 
card,  you  may  have  rights  to 
withhold  payment  under  a 
Federal  law  called  the  Fair 
Credit  Billing  Act. 


PC  Magazine's  Direct  Marketing 

Connection  and  Services 


For  many  of  you,  mail  order  is  your  primary  means 
of  purchasing  PC  products  and  services. 

In  fact,  in  recent  interviews  with  our 
subscribers,  we  learned  that  70% 
bought  PC  products  and  services 
through  direct  marketing  channels 
during  the  past  year.* 

You  buy  direct  because  it's  con- 
venient, because  you  know 
exactly  what  you  want  and 
don’t  need  any 
hand-holding. 


PCNETWORK 


JOIN  THE#1  "COMPUTER 
WAREHOUSE  CLUB  " « FOR  BUSINESS  ■ 1 


LASER  PRINTERS 


NEC  LCS90  ..  *3,095°°*  \ \ 

LCaOO  Toner  Ci-. -.DOT  P,  , *61** 


HEWLETT  PACKARD 

Laser  Series  II  ..  *1)584°° 

LaserJet  Toner  CartnOge  


*91  S'* 


OKIDATA  Lass^lme  6 ....  *1,237°°* 

,£  *19’** 


LAPTOPS 


TOSHIBA  “'"00  LAPTOP 

Laptop  W/512K  RAM. I j — 

720K  3.5”Drive  / LiiiJii 


7C  5H;3A  T.3ioo;2Q  Ljpiop  ^^,,ie4QK  2,838” 

TOSh.SA  T.5,QQ  ,v/2MB  RAM,  4OM0 

TOS'-'T  • T.3200-  Laptop  . . 

TOSHIBA  7., 200  Laptop  2,l4^* 


SYSTEMS 


rHK  TUJBOPtIO  ,^S40K  BASE  SYSTEM 

■ AT  style  keybnnj  ■ IBM 

Comp^tile  Btos  •Mitsubishi  ! vrA'>/ , 

Roppy  Drive  • 4 77-lOMHZ 

• 150  Wat!  FCC  approved 
povwr  supply  • AT  style 
case  w/lteylock.  LEO 
indicator  & reset  switch 

• Monitor  & TTL  mono 
tward  (optional) 

PC/W  W/640K/1  Roppy/20MB  HD  (84303520) ‘Boo** 

Mamtonltlp  ^cW— Free  Configurations  On  Ail  THE'* 
Pnitiucta.  15”  Drives  AveilaMe. 


BUY  NOW  AT  DISCOUNT  WHOLESALt  +8%  PRICES! 


' BUSINESS  SOFTWARE 


i-"  ASHTON-TATT  Oniw  '!■  - a?- 

k'  ASHTM-TATt  ” r j:  a 237.35’ 

uo*  BOKANO  tUT  2 C 382.89  ’ 

(haCuP  w.mC' 

BOItAltD  NTT.  5<Mlr<pir  eri;s  112.11* 

MAAMIIT.  Ti/rOo dor Turpofias/c  H.S6* 
MfAVTHKWM  VT.  Timpiinp  3 0 301.80* 

CVTAAl  POMT  PC  Toots  Deim S7.n' 

DAC  ffT.  DAC  Eisy  Accountina  ...  53.53* 
^mtonmmp(at>»s»ptus20 . itr.N* 
*>• 

p"  IBM  Oii'7  -Diertsm.' 

^ Mliw  DfVEUIPMENT  Pwlsnpo  r 21^38* 

LOnil  OiVIlOP.  Sympnoiy  20-  421.29* 

MCM8IAM  nCM.  C»rton  Cofiy  Plus  100.4B* 
lilCIIOPfiOlirrEA.4.0rttirtfSlirPrr)f  . 2n.15* 

MICWtOPT  T'  domprUr  271.M* 

MiemoFT  Exesi 

Miemon  Quic*  Basic  4 (mnoows . N.5I* 


PCT0  NORTtW  UtiMtS-AMncea  ..  47.47* 
QUAllTUOieKOPnCISVI.Pa$0>9aw  BB.IB* 
tnUITTiC  044  30  .110.25* 

tnurfC  Sianovitw  154.25* 

. 111171  CIAK  m.  Bmokiyn  BMQe  .M.N* 

wonmcN  iTmMS  p e X L loo.ss* 
xmxcotp.  mmPuohsHr  ....  435.00* 

nwMMSi  at  Sarr— n eraanM  AwllaMi  lUaa  la 
1 1/r  ttaM.  Call  tw  laal  Maaat 

'THK  . ’322.19* 

lOMCOA  Bernoulli  II 20MB  Ini  104. SB* 
imrw  $4\>s  Ini  Tape  for  I8U  PS/2  560.45’ 

PUIS  05VEL.  Haracan]  20  503.90* 

PUM  DEVIL  HanJearP  40  546.M* 

UAfiATE  ST-225  20MB  Kit  251.59* 

CMI  fnr  20MB  HD  w/Ctrl-PS/2  $2B9.00* 
Zm  360K  Ext  PS2  Roppy  221.29* 
MAXTOfi  380M3  Int  ESDI  HD  3,S21.BB* 
HNMCMBI  55*5  fidlUd  HO  Kit  473.6B* 
MIMBCMIE  5085  71MB  Full  Ht  742.35* 
UmtUmK  6^28  U0M8RLL  Full Ht  887.7B* 
. MinUfillfi  3 5 w^2MB  FQ  55.55! 


I1M8  35-FD  75.75* 

1 2MB  Roppy  1/2  Ht  BS.52* 
t 230MB  I2MS  Harp  Disk  2,121.00* 
^ PR^Ifl  330Jitt,  ESDI  Harp, pSk  . J.lfl.OO* 

SEAOATE  ST-4096  80MB  FuH  Ht  ...  545.35* 


LOOmCM  Lpeimouse  * 

^ LOorncN  hfRos  Mouse . 


MicnoroFT 

CiiniuiPTp«/MadpriOft0rp  105.00* 

CUfITIS  * w/Fex  tractor  53.00* 
KBISMOTOfI  Masxerprece  * . 10.00* 

MACM  III  Macn  III  Joystick  30.25* 
TW  COMPltTE  PC  Complete  Fax  255* 
pn  Dmsnieip  SlOO  52.00* 

PW1  3 1/2'  Dsmo  Box  of  10  45.00* 

TWPP  im  IBAR  4-6  Prot  45.00* 
THE  * rPr-Aify  Km^nr  M.OO* 
THE-  150  WeffP^  (XT)  55.00* 
THE  • 200  HSff  P/S  MD  59.00* 
540K  5 295K  CMP5  CAU 

OWITTU  3 12-  DS  HD  HO)  42.00* 
9mtTm(2SjHiDen-IBMAT  32.50* 
DISKETTU  (Ml  S-U  DS/DD  17.50* 

Full  Selection  of  Toners 
and  Printer  Ribbons.  Call 
for  Full  Information. 


SANYO  M3C-9S0 


• AT  286 

• 8/BMHz  Switch 

• FDC/HDC  Controller 

• MS-DOS  3.2  wfGW 

Bas>c 

/ Enhanced  - - 


• e4KeyE 

Kmboi 

• 1.2MB  R< 


lard 

Floppy 


»679 


,00* 


MBC-lSEXnSystemw/SAOK.  ISer 
1 Par.  MS  DOS.  Keyta  ..  - 


INTEL  50257  fOWHZdO-Ftpassor  *351.55* 

^ WTU  50257  8MHZ  Ce-Pwassor  247.45* 

^ mm  50557- »5,CP-Pn)C8SSPr  475.75* 

iillk  ' IDC— 


MONO  & COLOR  CARDS 


Inezes ' 
THE-  CoiorCarP 
THE”  H720  Mono  Card .. 


EGA  & VGA  CAROS 


x'  A.I.*.  . 

INCOIDBCARP  . 


I VGA  Plus  Carp  . _ 240.31* 
5 7 1*01  OeliM  640x480  . 211.55* 

a 7 UtiA  461  eo* 

i inTmreii 


SHARP  FAX  FO-300 

Sharpy  daluxs.  full-featured 
compact  fax  with  automatic 
dialing,  automatic  document 
feeder.  18  second 
transmission  & 
programming  polling' 
turnaround  polling' 
timer  poINng 

$1120°°* 

ShhUr  F020  fu  Pnur 

‘22.00* 

Call  For  Boil  Price*  On  Other  Moileli. 

1 

-tt;  1 

'437.93* 

SHARP  jQner  Cartnpge 

c:.80* 

MOUSTOU  IRSTPUMEMTS  AM  Models  CAU 

SUMMA6MPHICS 

Plus  (12x12)  *342.35* 

BUMMASIUPWCS 

Summasketch  (12x181  554.55* 

Call  For  Best  Prices  On  Other  Models. 


COMPUTER  SYSTEMS 


AIT  Premium  286  MoPel  80  *1,542.77* 

AT  Premium  286  Model  120  2.1B0.59* 

, AH  AWf  386  lAII  MoOplS)..  ^ .CALL 

COMPAQ  Deskpro  38660MB  5,218.86’ 

COMPAQ  Deskpro  386  130  6,955.30* 

zmm  Poftkoie  III  mql  40  3.954.29* 


ISM  PS2  Mopel  50 
IBM  PS2  Mopel  80-41 


2.45B.75* 

4.141.00* 


Call  For  Bost  Pricing  Oii  Othor  Models 


PACKARD  BELL 
PBSli 

S12K.  360K  Dnve. 

FOC.  MGA.  C6A 
Adapter.  DOS.  Kyb 
IS.  1R  Clk 

45* 


^551 


PANASONIC 
1091I  Mdl.a 

192/32  CPS,  10" 

Par  wTTractor 


'186 


85* 


OOMI 

PANASONIC 

10t21  .. 

299.r*  1512  ... 

CmZEN 

. 4IB.I5* 

*iM.6e* 

MtFSa  , 

351.85*  Trtk.  224 

n4.9f* 

MSM8  . 

. 44.15*  Fran.  39 
EPSON 

. 553.11* 

IQ900  . 

. . CAU  101090  . 

..  CAU 

FX2IBE  . 

CAU  EXBOO  ... 

NEC 

CAU 

1,153.75* 

,W» 

. . CAU  F9XL 

565.45* 

' F2200  DM 

317.M* 

OKIDATA 

311  f 453.95*  ML254-t- . 585.10* 

Ml  353  107.11*  Ml  292  352.45* 

TOSHIBA 

P321K  4M.55*  2.415.56* 


10,000  PRODUCTS  IN  STOCK 


THE"^  GENERAL  386/16^ 

• 1MB Rani*32Bttl6MHZ Operation  • 
200  Wan  Power  Supply  • iOi  Key 
Keyboard*  V2MB  Mitsubishi  Roppy  Drive 
•Western  Digital  HD/PDC^  Phoenix  Bios 
• Monitor  & Video  6d  Optional 


.®1,990°°* 


MembenMe  taecial-Free  CenfloiiritJoM 
0«  All  THE 


33333 


THE’'  CAPTAIN  286/12^ 

• S12K  Expandable  to  1 MB  on  the 
Motherboard  • 6-i2Mh2  • Keyboard/ 

Toggle  Switch  Seiecttfiie  • 1.2MB 
Mttsubishi  Floppy  ■ Hard  Diek/ 
Floppy  Controller  • Phoenix  Bioe 
• 101  Key  ‘AT  Style  Keyboard 

• Montlor  A Video  Board  Optional 


^1,049 


,00* 


MAYES 

HAYES  r20(J 


*392.09* 

251.59; 

m»* 

M.95’ 

604.09* 


MULTIFUNCTION  CARDS 


AST  Advantage  Premium 
AST  Six  Pacx  Premium 

• iTTEI 


IHK 
hf  rHK 
vr*  rHK 


*296.00* 

105.15’ 


17.67* 

55.59* 

50.40* 


MONITORS 


MITSUBISHI 
DIAMOitD  SCAI 

13”  Color  Monitor 

$45500* 

m£C  Multisync  II  Hi-fies  13' 

Monitor  . . . 

Coll  For  lost  Pricot  on  Magnovoi, 
Amdik,  IBM,  Princeton  and  THE  ^ 


REAL  BUYING  CLOUT-Call  now  & join  over 
200.000  members  who  are  too  smart  to  pay  more!! 
MEMBERSHIP  BENEFITS:  'Pay  just  8%  above 
advertised  wholesale  price  ■ 3%  cash  discount  (in- 
cluded in  wholesale  price)  ■ Optional  software  rental 
library  • FREE  Wholesale  Buyers  Guide  • FREE 
UPDATES  • Fully  Insured-48  Hr.  Delivery  • 10  Day 
Return  Policy  • FREE  Tech  Support  • FREE  Bulletin 
Board  • Quantity  Discounts  • Price  Protection  • All 
Ail  Prices  Subject  to  Change  • All  Products  Subject 
to  Availability.  Join  Today  or  As  Little  As  $10. 


1 -800-621 -S-A-V-E 


Corporate  & Export  A 04  0 OQA 
Order  Hotline  1 “Ol  ^"fcOU 


CIRCLE  353  ON  REAPER  SERVICE  CARP 
TECH  SUPPORT;  1-312-280-0280  PCM088 

CUSTOMER  SERVICE:1-312-280-1567 
Fax:  1-312-943-6010  WpIPI  i 

Telex:  510-601-5955  BigM  I 

MONDAY-FRIDAY  SATURDAY  ■ 

8:30AM-6:00PM  10:00AM-4:00PM 


Designer  Carry  Case  for  Laptops:  Exua  pockats 

for  portable  printer,  battery  pack,  pocket  modem,  manuals  & 
software  etc.  Comes  with  handle  and  shoulder  strap.  Fits  NEC 

EL  & HO  and  all  Toshiba  Laptops  (except  T32(X>). 

Only  149  With  any  Laptop  . 130 

WonUndBr!  single  Card  Expansion  slot  for  Toshiba  Laptop.  Sup- 
ports most  Toshiba  compatible  cards  of  10*  or  less  such  as  LAN  and 

EGA  cards,  if  all  you  need  is  one  expansion  slot,  this  is  your  low  cost 
alternative  to  expansion  chasis.  Specify  T1100+.  T1200  or  T3100/TS100. 

Only 299  With  any  Laptop 270 

TOUCH  BASE  Systems  World  Port  Pocket  Modems:  Both  1200  & 
2400  use  own  battery.  Operate  on  Bell  and  CCITT  standards.  2400 

Includes  AC  Adapter  and  Carbon  Copy  PLUS  comm  sw.  Comes  with  25 
pin  female  connector.  For  Toshiba  adapter  caUe.  add  20. 

1200/2400 159/259  With  any  Laptop. 1200/2400 150/250 

NOVATION  Parrot  1200  External  modem:  World's  smallest  (size  of 
an  audio  cassette)  external  modem.  Does  not  require  any  batteries.  AC 
or  line  power.  Includes  comm,  software.  Comes  with  25  pin  female  con- 
nector. For  Toshiba  adapter  cable,  add  20. 

Only 129  With  any  Laptop 120 

★ ABSOLUTELY  THE  B-E-S-T 

PRICES  ON  TOSHIBA  LAPTOPS  ANYWHERE  A 

SYSTEMS 


NEC  Multispeed  EL 1299 

MultiSpeed  EL  II 1429 

MulliSpeed  HO  w/20  MB.  2199 

Battery  Pack-Specify  EL  or  HO  . 69 

Carry  Case:  EL/HO 69 

Floppy  5.25"  Ext  360K  for  HD  . 339 

NEC  Modem  1200/2400  lot  269/339 
TOSHIBA  LAPTOPS 
T1000  w/out  Carry  Case  729 

T1000  w/Carry  Case 769 

T1100+  w/ Carry  Case  1329 

T1200F.  2 floppy  w/C  Case  1529 
T1200FB.  Backlit  w/C  Case  . 1669 
T1200H,  1 floppy  •f20M8  w/CC  2229 
T1200HB.  Backlit  w/C  Case  2369 
T3120  w/Carry  Case  2929 

T3200  w/out  Carry  Case  3599 

T3200  w/Carry  Case 3679 

T5100  w/out  Carry  Case  4629 

T5100  w/Carry  Case  . 4699 

ACCESSORIES  for  Toshiba  LapTops 
With  Laptop  . Use  Second  Price 
AC  Adapter:  TIOOO/ 1 100 -f  75/60 

AC  Adapter:  T1200  99/80 

Auto  Adapter:  TIOOO/1100-^  65/50 

Battery  Charger:  T1200  239/210 

Battery  Pack:  T1200  85/70 

Carry  Case  for  T1000  69 

Carry  Case*  Specify  model  69 

Designer  Carry  Case  w/ pockets  for  SW. 
manuals,  portable  printer  etc. 
Fits  all  (except  T3200)  149/130 

Expansion  Chasis  w/ interface  for 
1100-I-/1200  or  3100/5100  869/829 
WonUnder:  Expansion  slot  for  1100  + , 
1200  or  3100/5100  299/270 

Floppy  5.25"  Ext  360k  339/330 

Memory  76ek:  T1000  299/290 

Memory  384k:  T1 100  + 359/340 

Memory  2MB:  T3100  869/840 

Memory  3MB:  T3200  .1239/1200 

Memory  2MB:  T5100  1049/1020 

Modem  1200  Int:  TiOOO  319/300 
Modem  1200  No  Slot:  T1200  299 

When  installed 350 

Modems:  T1100+  /1200/3120/5100 

Toshiba  1200  int 299/280 

MultiTech  1200  Int  w/sw  239/220 
Prometheus  1200  Int  +8w  199/165 
Prometheus  2400  Int  +8w  329/300 
Adaptamodem  2400  Int  329/300 
Novation  Parrot  1200  Ext  129/120 
World  Port  1200  Ext  . 159/150 

2400  Ext  w/AC  Adapter  259/250 
Toshiba  cable  for  Ext  Modems  . 20 
Numeric  Keypad:  TIOOO/ 1200  99/90 
Numeric  Keypad:  T3100/3120  99/90 


Brooklyn  Bridge  99/90 

Laplink  Plus  109/100 


MONITORS 


PRINTERS 


ALPS  Allegro  24  pin  359 

ALQ  200  Color  18/24  pin  439/469 
ALQ  300  Color  18/24  pin  . 629/669 
BiOi  Tractor:  200/300  70/90 

Ribbon:  ALQ  Black/Color  15/20 
P2000  w/ Tractor  679 

P2100  w/Tractor 1079 

P2400  Color,  w/Tractor  24  pin  969 

* DICONIX  InkJet  ISO  parallel 

with  3’  or  6'  cable 319 

With  any  Laptop  300 

NEC  P2200  329 

5200/5300  . 499/669 

Color  Kit  5200/5300 109 

Cut  Sht  Fdr  5200/5300  169/199 

Unl-Di  Tractor:  P6/P7  . .50/70 

Bi-Di  Tractor:  P6/P7  . 130/150 

Cut  Sht  Fdr:  P6/P7  230/290 

* TOSHIBA  321SU341SL  . . 459/599 

KENSINGTON  Printer  Stand  . 20 

* With  Printer  10  * 


AMDEK  Monitor  722  449 

LOGITECH  AutoSync  with  EQA  Card, 

LogiMouse  & Paint  Show 669 

MAGNAVOX  MultiMode  6CM873  499 
MITSUBISHI  O Scan  1371  499 

With  Tilt  & Swivel SIS 

Diamond  Scan  Tilt  & Swivel  . 30 

NEC  Multisync  IM402  579 

NEC  Multisync  PLUS  . 679 

PQS  UltraSync 529 

SONY  131  ICR-13"  Trinitron  Color 
Remote  TV  & RGB  Monitor  . 449 

Sony  1311  to  IBM  Cable 20 

SONY  Multiscan  1303  529 

SONY  Multiscan  1302  649 

Sony  1303/2  to  IBM  Cable  . . 20 

Sony  1303/2  to  MAC  II  Cable  30 

TAXAN  770  MultiVision  plus 519 

ZENITH  ZCM-1490  Flat  Screen  629 

With  Zenith  Tilt  & Swivel 650 

Zenith  Tilt  & Swivel  30 


DRIVES  & BACKUP 


UNIVERSAL  Tilt  & Swivel  35 


MATH /RAM  CHIPS 


PLUS  HARD  CARD:  Single  Slot 

20/40  MB 499/649 

FUJITSU  S.2S"  360K  for  PC/XT  89 
FLOPPY  5.25"  Ext  360k:Specify  PS/2 
NEC  HD.  Toshiba,  Zenith  . 349 

TOSHIBA  3.5"  Int  1.44MB  with 
Universal  mounting  kit  .115 

SEAGATE:  For  PC/XT  HALF  HT 
PRO  PACK  20  MB  (ST  225)  279 

PRO  PACK  30  MB  (ST  238)  299 

Fully  Pretested,  PRO  PACK  includes 
controller,  cables,  detailed  & illustrated 
manual.  One  year  warranty. 

PC/XT  Mtng  Kit  & Filler  Plate.  .10 
FOR  AT:  40  MB  w/partitioning  sw 
MITSUBISHI  28m8  RLL  Certified  499 
SEAGATE  ST  251-1  28  ms  . . 499 

AT  Mounting  Kit 10 

ARCHIVE:  Uses  Floppy  Cont/OC2000 
40  MB:  External  for  PC/XT  449 

MOUNTAIN:  Uses  Floppy  ConVDC2000 
40  MB:  Internal  for  AT  379 

DC  2000  Single/Box  of  5 25/120 


64K  RAM  120ns  Set  of  9 30 

256K  RAM  120ns  Set  Of  9 CALL 

8087-3  PC/XT  5 Mhz  . 115 

8087-2  PC/XT  8 Mhz  145 

80287-6  AT  6 Mhz  169 

80287-8  AT  8 Mhz 239 

80287-10  AT  10  Mhz  299 

80387-16  for  386  Machines 499 

80387-20  for  366  Machines 769 


MODEMS 

LAP  TOP  Modems  See  SYSTEMS 

EVEREX  1200  Int  w/BitCom 95 

2400  w BitCom  Int/Ext  . . 179/199 
HAYES  1200B/1200  Ext  . . 239/299 

For  SmartCom  II  Add 40 

NOVATION  Parrot  1200  Ext.  Size  of 
Cassette.  Needs  no  pwr/battery  129 
PROMETHEUS  2400G  Ext  179 

2400B  Int  half  Card  w/sw  149 
TOUCHBASE  SYSTEMS 

World  Port  1200  Ext 159 

2400  Ext  w/AC  Adapter 259 


ZOOM  HC  2400  Int  w/ProComm  129 


ir  FREE  DELIVERY  ★ 


* PREPAID  ORDERS  IN  CONTINENTAL  USA  ONLY  * 


Simply  mail  the  check  for  the  exact  amount  (CA  add  6%)  as  shown  here  with  your 
order.  We  will  ship  your  order  UPS  Ground.  FREE  of  any  other  charges.  It  is  that 
simple.  For  2 Day  AIR  shipment,  add  24fe  (Min  $10).  For  Printers  & Monitors  S4ti 
(Min  $30).  Money  order/Bank  check  orders  shipped  immediately.  Personal/Co. 
checks  delay  shipment  2/3  weeks.  (Credit  Card  orders  are  rwt  considered  prepaid) 


NEC  Multisync  11-1402 ...  579  Display  Card  ■ ■ ■ 549 


FAX  MACHINES/BOARDS 

SHARP  UX-50  689 

SHARP  UX-80  for  Books/Mags  969 
SHARP  UX-140/UX-160  919/1119 

SHARP  FO-300 1179 

TOSHIBA  30100/3700 1079/1499 

FAX  BOARDS 

PANASONIC  FX-B88/89  Fax  Partner 769 
OUADRAM  JT  Fax  Board  289 

JT  Fax  Portable  289 

THE  COMPLETE  PC  Fax  Board  . 329 


DISPLAY  CARDS 


With  Monitor  . . Use  Second  Price 

ATI  VIP 299/270 

GENOA  SuperEGA  HiRes+  219/190 

SuperVGA  5100  329/290 

SuperVGA  HiRes  5200-10  429/400 
PARADISE  AutoSwitCh  480  . 199/170 
Paradise  VGA  Plus.  289/250 

Paradise  VGA  Professional  . 449/400 
TAXAN  557  Gold  Card  . 199/190 

VIOEO'7  Vega  Deluxe  229/200 

Vega  VGA  299/270 

Vega  V-RAM  VGA  (256k)  549/500 

Vega  V-RAM  VGA  (S12k) . 699/649 

ZENITH  Z-449  279/250 

9 to  15  Pin  Connector-Required  for 
some  Monitor/Card  combinations  20 
Gem  Graph 50 


KEYBOARD/MOUSE 


KEYTRONIC  101  Keys  for  IBM  PC.  XT. 
AT  with  Function  Keys  on  lop  row. 
separate  Cursor  Control  Keypad  and 
Numeric  Keypad.  With  3 years 

K^ronics  warranty 109 

OEM  Version:  Identical  Keyboard  w/90 

day  warranty  from  us 79 

Keyboard  Extension  cable 10 

LOGITECH  with  Plus  software 

PS/2  Mouse  79 

C-7  Serial  or  Bus 89 

HiRez  Bus 99 

Logitech  Publisher 50 

LogiPaint/LogiCadd  25/50 

MICROSOFT  Mouse:  Bus  or  Ser  109 
With  Windows:  Bus  or  Serial  .149 
MOUSE  SYSTEMS  PC  Mouse: 

Bus  with  PC  Paint  Brush  . 119 


POWER 


REPLACEMENT  POWER  SUPPLIES 
For  PC  XT  1 50  Watts  69 

For  AT  200  Watts 89 

OATASHIELD  Surge  Pro  100  79 

300  Watts  Turbo  Backup 399 

450  Watts  Turbo  Backup  469 

625  Watts  Turbo  Backup 569 

SOLID  STATE  UPS  3"  High 

SS400/SS700  699/829 

KENSINGTON  Masterpiece  99 

Masterpiece  Plus 109 

Masterpiece  Remote 109 


★ TOSHIBA  TIOOO 729  ★ TOSHIBA  321SL/341SL 459/599  ft 


* PREPAID  BY  CHECK  ONLY  * 

* POSTMARKED  BY  AUGUST  20.  1988  * 


if  SUPER  SPECIALS  ★ 


* PREPAID  BY  CHECK  ONLY  * 
POSTMARKED  BY  AUGUST  20,  1988  * 


TIOOO  w/oul  Carry  Case 
TIOOO  w/Css«  a 76SK  Card 
T1100+  w/Carry  Case 
T1200F.  2 floppy  w/Carry  Casa 
T1200FB.  2 (loppy  Bachlit  w/CC 
T1200H.  1 floppy  + 20MB  w/CC 
T1200HB.  1 F-»20MB  Backlit  w/CC 
T3120  w/Carry  Casa 
T3200  w/Ca/ry  Casa 
TS100  w/Carry  Casa 


899 

999 

1299 

1520 

1839 

2190 

2329 

2890 

3830 

4850 


TOSHIBA  321SL  w/Par  Cabla 
TOSHIBA  341SL  w/Par  Cabla 
ARCHIVE  40Me  Eiiarnal  PC/XT 
MOUNTAIN  40MB  Intarnal:  AT 
ALPS  Aiiagro  24  pin  w/par  cabla 
ALPS  ALO  300  24  pin  w/par  cabla 
SHARP  UX-50 /UX-BO 


470 
610 
430 
360 
385 
875 
875/955 


SHARP  UX-140/UX-ie0  895/1095 

Touchbasa  Systama  World  Port  with 
Toahiba  Cabla:  1200/2400  6x1  175/275 


PLUS  Hard  Card  40  MB 
HAVES  1200B  Intarnal 
HAYES  1200  Extarnal 
For  SmanCom  II  Add 
MOUSE  SYSTEMS  PC  Mousa;  Bus 
LOGITECH  PS/2  Mousa 
LOTUS  sympliony  3 5"  Var  1.2 
LOTUS  Matro  3 5'  Var  1.0 
BORLAND  Sklakick:  Spacity  5 25  or  3 
PC  Paint  Brush /Oam  Graph 


NEC  MultlSpaad  EL  II  w/Casa 
NEC  MultlSpaad  HO  w/Casa 
NEC  P2200  Par  w/ Cabla 
MITSUBISHI  1371  w/Tlll  & Swlval 
TAXAN  770  Plus  w/Oanoa  HiRaa  + 
SONY  1311  w/cabla  tor  IBM 
SONY  1303  w/cabla:  IBM  or  Appla 
SONY  1302  w/cabla:  IBM  or  Appla 
ZENITH  ZCM  1490  Flat  Scraan  with 
Zaniih  Z 449 


1499 

2249 

340 

510 

890 

460 

545 

685 


* FOREIGN  ORDERS  * 

POLICY:  Min.  order  SlOO  for  COO/ CredA  Cards.  Prepaid  orders  Mm.  $50.  Prices  & availability  subfect  to  cfwige 
Shipping  charges  vary  (Mm  $10)  Prices  reflect  discount  lor  advance  payment.  Personal /Co.  checks  delay  sfkpmeni 
2/3  weeks.  Add  2%  (Min  K)  lor  COO  & Discover,  3%  tor  MC/Vita  and  5%  lor  Amei  & Optima  COO  requires 
cash  or  cash«r  check.  No  showroom  or  watkin  sales.  Open  acct.  PO  mm.  order  $1000,  call  tor  special  prices.  All 
sales  final  Rehised  shipmenis  subject  to  a 20%  charge  (Min.  $50)  Not  responsible  lor  compalibdiiy 
* PICXltF  HOURS;  Mor+Frl;  3 to  S pm.  PLEA$E  CAa  FIRST  FOR  WORKOROER  «.  * 

* APO  * FPO  * 

For  foreign  orders  add  special  handling  charge 
of  $30  per  order.  Air  shipments  add  10%  (Min. 
$50).  For  Printers  & Monitors  30%  (Min.  $150). 
Some  items  may  be  more.  Credit  card  orders, 
add  5%  to  amount  owed. 

FAX:  714-891-2364 

For  APO /FPO  orders,  add  special  handling 
charge  $30  per  order.  Shipping  charges  add 
5%  (Min.  $20).  For  Printers  & Monitors  10% 
(Min.  $40).  Some  items  may  be  more.  No  COO 
orders.  Credit  Card  orders,  add  5%  to  amount 
owed 

+ COD  A DISCOVER  A MC  A VISA  A AMEX  A OPTIMA  A 

2%>  2%i  3M)  3<H>  541>  5%) 

MiCRCBlST  714-897-2100 

12605  HOOVER  STREET,  GARDEN  GROVE,  CA  92641  PLEASE  REFER  TO  AD  # PC  839 

SAVE  50%  or  more  with  our  National  Computer  ^ilASOAS' brand  products. 


NATION  WIDC 

1-800-292-6272 

MARYLAND 

1-800-442-6272 


OOMPUIER^ 

SUMtam 

9566  Deereco  Road  • Timonium,  Maryland  21093 


QUALITY 

SERVICE 

PRICING 

BUY  DIRECT  FROM 
THE  MANUFACTURER 


MARYLAND  LOCAL 


561-0200 


All  of  our  ribbons  are  manufactured  to 
exceed  your  original  equipment  manu- 
facturers specifications. 


NCRC  GUARANTEE 

We  Wfll  never  knowmqly  d<s.fppO(nr  yOi/  H lor  any  reason  yOur 
purchase  does  not  give  you  complete  sahslachon  the  lull 
purchase  pncv  wui  he  i.heerh/lly  rehrnOod  immediately  upon 
relu'n  of  the  merrh.iiKhse 

We  have  ah/vays  hehuved  that  ’>o  sale  <s  complete  until  the 
CiiSfomer  has  rnct'iwd  total  salisfachon  from  our  products 


S-  Pii-s.iOi-1 


STOP  THROWING  AWAY 
YOUR  DOLLARS 

$ $ $ 

We  manufacture  our  products  with  the 
finest  matrix  inks,  premium  high  den- 
sity nylon,  precision  engineered  plas- 
tics and  "Rem"  air  refrigerated  loading 
equipment. 


COLORS  . . . BLUE  — GREEN  — PURPLE  — RED  (Add  $1.00  To  Each  Price) 
Nylon  Only 


CARTRIDGE  RIBBONS  (NYLON) 


No.  Dttcription  Prict  (m.) 

289  Alps  2000 $4.50 

050  Anadex  9500/9600 3.60 

180  Apple  Imagewriter  il  4 color 9.95 

114  Apple  Imagewriter/DMP 2.95 

102  Brother  M1409 4.50 

127  Brother  M1509/1709 5.50 

1310  Burroughs  B-9246-3/6 4.95 

104  CananA-1200 4.50 

113  Centronics  150/152 2.25 

109  Centronics  350/351/352/353 8.50 

112  Centronics  704/705/753 4.50 

118  Citizen  LSP  1200 4.50 

169  Citizen  MSP  10/20 2.50 

167  Citizen  MSP  15/25 3.50 

123  Comrex  420 6.90 

114  C.  Itoh  1550/7500/8510 2.95 

120  Oata  General  LP2 5.75 

130  Oata  Products  M-100L/120/200 3.50 

1310  Oata  Products  B-300/600  4.95 

137  Oata  Products  B-900/1000  6.50 

135  Data  Royal  5000  2.60 

990  Datatrol/LRC  MP40 4.15 

135  Data  South  180/220/5180 2.60 

160  Dec  LA  34/100/210  Letterprinter 2.95 

114  Dec  LA  50 2.95 

156  Diablo  1660/2300  Matrix 3.50 

153  Diablo  Hytype  II  Nylon 2.95 

280  Epson  EX  800/1000  4.20 

165  Epson  FX/MX/RX  70/80/85 2.50 

167  Epson  FX/MX/RX  100/185/286 3 50 

288  Epson  Lq  800/Lq  850  H.D 3.50 

289  Epson  Lq  1000  H.D 4.50 

163  Epson  Lq  1500 2.95 

281  Epson  Lq  2500  H.D 4.50 

175  Epson  LX  80/90  2.50 

226  Facit  2301/4512/4514 2.95 

133  Facit  4500/4510/451 1/4513 3.75 

135  Facit  4520/4525/4526/4528 2.60 

991  Fujitsu  DMPG  9/DX21 00-2200 3.95 

171  General  Electric  300/341/W/l 35.00 

146  Hewlett  Packard  2608 18.65 

145  Hewlett  Packard  2631A 10.95 

231  Honeywell  1500/7023/9104  G.P 2.50 

181  IBM  3287/3615  Sil.Dol.Cup/Loop $1.80 

195  IBM  3287/3619  Silver  Dol.  Cart 2.50 

182  IBM  3288  1/2"  Harmonica 3.00 

185  IBM  3776  3/4"  Harmonica 3.50 

188  IBM  4201  ProPrinter  II 3.75 

1 76  IBM  4202  ProPrinter  XL 4.50 

1 77  IBM  4207  ProPrinter  X24 4.95 

211  IBM  4208  ProPrinter  XL24 5.95 

198  IBM  5224  Baseball  Bat 13.95 

178  IDS  Prism  Black  132/2080/2132 3.50 


No.  Description  Price  (ea.) 

178A  IDS  Prism  Primary  RD/BL/GR/B 9.75 

178B  IDS  Prism  Process  CY/MA/Y/BL 9.75 

286  Mannesmann  Tally  85 3.95 

285  Mannesmann  Tally  86 4.50 

233  MannesmannTallylOOO/1200/1600 2.75 

204  Mannesmann  Tally  100/120/160  3.00 

205  Mannesmann  Tally  130/140/180 3.50 

200  NEC  5500/7700  Nylon  Cart 2.45 

114  NEC  8023  PC/8024  PC/8027  PC 2.95 

660  NEC  Pinwriter  P1/P2/P6 3.60 

661  NEC  Pinwriter  P3/P7 3.95 

662  NEC  Pinwriter  P5  H.D 3.95 

663  NECP2200H.D 5.50 

209  Okidata  182/183/192/193 3.95 

206  Okidata  292 4.85 

208  Okidata  293/294 5.60 

217  Panasonic  KXP  1080/1091/1093  6.90 

226  Radio  Shack  OMP  400/LPVI 2.95 

235  RadioShackOMPioO/LPVii/TRSdOLPII 3.95 

282  Radio  Shack/DMP  130 3.75 

282  Seikosha  SP800/1000  3.75 

261  Star  Micronics  NB/NL/NP/NX  tO 3.60 

264  Star  Micronics  NL/NP/NX  15 5.20 

266  Star  Micronics  NX1000 4.95 

262  Star  Micronics  Radix  10/SR  10 3.60 

263  Star  Micronics  Radix  15/SR15 4.10 

290  Star  Micronics  SD10 3.75 

291  Star  Micronics  SD15 4.10 

135  Telex  287D/287D2 2.60 

242  Texas  Instruments  850/855 3.10 

243  Texas  Instruments  860/865 3.20 

245  Toshiba  P321/P341/P351 3.10 

245  Toshiba  P1340/P1350/P1351 3.10 

135  Tritel 2.60 

131D  Univac  0789/0790 4.95 

CARTRIDGE  RIBBONS  - FILM 
(correctable  / multi-strike) 

306-  Brother  EM60/1 00/200  Corr 3.50 

307-  Brother  HR15/25/35  M/S 3.75 

227-  CPT  Rotary  8/9  M/S 2.95 

158-  Diablo  Hytype  II  M/S 2.25 

317-  Diablo  Xerox  Memorywriter 3.50 

334B-  Epson  DX  10/20/35  M/S 4.40 

168-  Facit  4560/8000  Corr 4.75 

1960EM-IBM5218/5219  Displaywriter 

M/S  OEM 11.25 

222-  IBM  6240  M/S 175 

8120EM-IBM  Quietwriter  N/C 10.95 

740-  IBM  Wheelwriter  Corr  3 50 

730-  IBM  Wheelprinter  M/S  7 90 

320-  IBM  Selectric  II  H.Y.  Corr 1.55 

202OEM’NEC  2000/3500/8800  Flip  M/S 11.60 

"CALL  US  FOR  VOLUME 
DISCOUNT  PRICING" 


No.  Descrlplion  Price  (ea.) 

201-  NEC  5500/7700  Spinwriter  M/S 2.50 

303-  Nakajima  Corr 3.50 

304-  Nakajima  M/S 5.50 

334-  Olivetti  ET  201/121  Corr 3.00 

334B- Olivetti  ET  121/351  M/S 4.40 

222-  Qume  l/Sprinl  3/5  M/S 1.75 

223A-  Qume  III  Quick  Load 2.40 

219-  Qume  IV  Sprint  7,8.9.10.11.12  M/S  ....2,95 

227-  Ricoh  1300/1600  M/S 2.95 

251-  Wang  System  5581/6541  M/S  Matrix  .2.95 

TWIN  SPOOL  RIBBONS  - NYLON 

445-  Burroughs  9245/9247  5M 1 5.95 

453-  CDC  100/200/300 4.75 

450-  Centronics  100/300/500 3.75 

453-  Data  100/300/400 4.75 

454-  Decision  Data  6807/6811/6814 6.95 

455-  Dec  writer  LA  30/36 2.50 

456-  Dec  writer  LA  120/180 3.50 

480-  Facit  4540/4542  Black 3.70 

462-  IBM  3262/5262 4.95 

465-  IBM  3525  T/S 3.00 

463-  IBM  5211 3.75 

464-  IBM  5225/5250/5280 14.50 

470-  Okidata  80.  82.  92.  93 1.25 

471-  Okidata  84.94 2.50 

467-  Printronix  150/300/600 4.95 

955A-  Seiko  Universal  Black/Red 1.25 

470-  Star  Micronics  Gemini  10/10X 1.25 

455-  Texas  Instruments  600/810/815 2.50 

456-  Texas  Instruments  Omni  820 3.50 

401-  Wang  2221/5521 2.75 

WIDE  COMPUTER  RIBBONS 

0056P-BST  14"x10  yds 7.95 

01 06P  -Burroughs  9246 15"x20  yds 1 5.95 

0156P -Control  Oata  CDC  15"x25  yds 18.75 

0256P-Data  Products  2230/2330 

15"x15  yds 13.75 

0276P-Data  Products  2400  ^4W‘x^5  yds.  ..13.75 

0356P-Documation  1200  15"x20  yds 15.95 

0456P -Honeywell  Pru  1200  17.6  'x22  yds.  .18.95 

0106P-Hitachi  15"x20  yds 15.95 

0556P-IBM  1403/3203/4245  14‘'x20  yds 13.25 

0656P-IBM  3211/Documatlon  17"x20  yds.  16.25 
0756P-IBM  4248  w/Imposer  Strip 

18’/fe"x20  yds 19.50 

0956P-Univac  0770  15"x55  yds 36.00 

0976P-Unlvac  0776  15%"x20  yds 16.50 

LASER  PRINTER  SUPPLIES 

92285A-Cannon/Hewlett  Packard 

Laser  Cartridge 89.00 

92295A-Cannon/Hewlett  Packard 

Laser  Jet  II  Cartridge 89.00 


‘This  is  only  a partial  list  of  our  products. 


‘$5.00  shipping  and  handling  charge  on  all  orders  under  $50.00 
CIRCLE  344  ON  READER  SERVICE  CARD  Over  $50. 00  actual  freight  is  charged. 


See  why  corporations  such  as  General  Motors,  Mobil  Oil,  AT&T,  MCI,  Eastman  Kodak,  the  entire  U.S. 
Postal  Service  and  thousands  more  are  now  using  National  Computer  ZbMfiMS"  brand  products 


WE  NOW  CARRY  CANNON/HEWLETT  PACKARD  LASER  PRINTER  SUPPLIES. 


F^ScW  CommixTxicoLtions 

F&W  WOSKSIAIIONS  -THE  ADVANCED  USER  INTERFACE 

THE  COMPLEAT  GRAPHIC  ARTIST 


We  have  the  lowest  prices  in  the  world  on  19-inch  color 


monitors! 

Hitachi  CM3719  1024X800  $990.00 

Slalc-of-thc-arl  1280X1024  Monilcrm  19"  color 

with  2048X2048  virtual  display $1600.00 

Mitsubishi  3919  with  analog  RGB  inputs  for  TV, 

and  TTL  inputs  for  EGA  and  CGA $999.00 

Philips  19”  monochrome  for  publishing $400.00 

True  VGA  (IBM  8514  emulation)  19"  color  Hitachi  monitor. 

Fantastic! $1099.00 

Ikegami  14"  16-color  monitor  for  VGA.  Rugged  and  super 

bright  for  mobile  operation.  Without  case $249.00 

Many  used  19"  color  monitors;  from $499.00 


K&W  has  all  the  equipment  and  software  you  need  for  truly  profes- 
sional publishing,  TV  editing,  and  drafting.  We  offer  substantial  dis- 
counts on  all  brands  of  equipment.  The  workstation  at  left  shows: 

Houston  Instrument  DMP  62  plotter:  sb.e  to  36"  X 48” CALL 

The  monitor  is  a 19"  Hitachi  at $990.00 

The  digitizer  is  a Summagraphics  12”  X 18"  at $650.00 

The  console  monitor  is  a Maganvox  Multiscan  at $540.00 

The  computer  is  a Wyse  386-based  system  at CALL 

The  furniture  is  the  French-built  UNIC  workstation  at CALL 


Shown  at  right  is  our  most  exciting  new  product,  the 
Vision  Sy.stems  "Vision  16"  frame  grabber.  This  hardware 
and  software  system  captures  TV  images  from  a camera, 
VCR,  or  camcorder.  Because  of  its  512X480  pixel  display, 
with  16  bits  per  pbtel,  extraordinary  color  rendition  and 
clarity  can  be  achieved.  Conversion  programs  are  available 


for  VGA,  CGA,  and  EGA.  The  "Vision  16"  system  lists 

for  $1795  CALL 

State-Of-The-Art  CRT  controller  cards  from  K&  W 
ensure  system  compatibility: 

Video  7 VGA,  640X480,  256  eolor $249.00 

OOP  1000/16, 16  color,  1024X1024  ....  $649.00 

OOP  256  color $1249.00 

Imagraph  1280X1024  with  1 Meg  Videoram, 

16  color $1200.00 


ALL  MAJOR  CREDIT  CARDS  ACCEPTED 

FARADAY  & WHEATSTONE  COMMUNICATIONS 
CAD,  GRAPHICS  & ELECTRONIC  PUBLISHING 
194  MAIN  STREET,  MARLBOROUGH  MA  01752  USA  (617)  485-1144 


$999.00 

$749.00 

$340.00 

$2750.00 

$1650.00 

$2195.00 


Many  other  options  arc  available: 
CPU’s  with  hard  disks 


Sweet-P  plotter  (HP  7475A  compatible  6-pcn) 

Digitizers  from 

Microtek  MSF-300G  Flatbed  Scanner.  300dpi  resolution; 

256  shade  grayscale  reproduction 

Blascr  2:  full  range  graphies  laser  printer;  excellent  blacks  . . 
Mural  Flatbed  Plotter;  D-size  plots  at  minimum  cost  .... 


CIRCLE  391  ON  READER  SERVICE  CARD 


COMPUTER  DISCOUNT  WAREHOUSE" 


OVER 

$4^00,000.00 
INVENTORY 
IN  STOCK 


ALL  EPSON 

Printers 
In  Stock  for 
Immediate  Shipment 


WHY  PAY 
RETAIL? 


EPSON*  for  less 


BRAND  NEW  MODELS 

FX-850  FX-1050 

CALL  FOR  DETAILS 


ALL  EPSON'  MODELS  READY  TO  SELL  AT  LOWEST  EVER  DISCOUNT  PRICES 


EPSON* 


Quality  computer  products  that  deliver 
outstanding  performance  and  value 
at  prices  only 


EPSON* 


LQ-500 


• 180  cps  in  draft  mode 

• 60  cps  (12  CPI)  in  Near  Letter 

Quality  mode 

• Friction  and  Tractor  feed 

• Automatic  single-sheet  loading 

• Two  resident  Letter-quality  fonts 

• "Shadow"  and  "Outline"  print 

• Front  panel  controls 
Options 

• Cut-sheet  feeder 

• LQ  software  for  Microsoft  Windows 


10-850 

• 264  cps  in  draft  mode 

• 88  cps  in  Near  Letter 

Quality  mode 

• 6K  buffer 

• SmartPark  paper  handling 

• Front  panel  controls 
Options 

• Tractor  Feed 

• Cut-sheet  feeder 

• 32K  buffer 


LQ-1050 

• 264  cps  in  draft  mode 

• 68  cps  in  Near  Letter  Quality  mode 

• 6K  buffer 

• SmartPark  paper  handling 

• 136  Column  carriage 

• Front  panel  controls 
Options 

• Tractor  Feed 

• Cut-sheet  feeder 

• 32K  buffer 


• 405  cps  (Elite  15  CPI)  in  ultra  high- 

speed mode 

• 106  cps  (Elite  12  CPI)  id  Near 

Letter  (juality  mode 

• 8K  buffer 

• 5 Letter  quality  fonts 

• Front  panel  controls  with  LCD  display 
Options 

• Single  and  dual-bin  cut-sheet  feeders 

• Color  enhancement 

• 32K  buffer 


FX-286e 

• 240  cps  in  draft  Elite  mode 

• 48  cps  in  Near  Letter 

Quality  mode 

• 8K  buffer 

• 136  column 

• Friction  and  tractor  feed 

• Automatic  single-sheet  loading 

• Front  panel  controls 

• IBM  ProPrinter  character  set 
Options 

• 32K  buffer 

• Cut  sheet  feeder 


c EPSON 


FX-86e 

• 240  cps  in  draft  Elite  mode 

• 48  cps  in  Near  Letter  Quuality  mode 

• 8K  buffer 

• San-serif  font  standard 

• Friction  and  tractor  feed 

• Automabc  single-sheet  loading 

• Front  panel  controls 

• IBM  ProPrinter  character  set 
Options 

• 32K  buffer 

• Customize  for  special  tasks 


LX-800 


• 180  cps  (12  CPI)  in  draft  mode 

• 30  cps  in  Near  Letter  Quality  mode 

• Front  panel  controls 

• Pull  tractor  feed 

• Single  sheet  loading 
Options 

• Cut  sheet  feeder 


EX-800 

• 300  cps  (12  CPI)  in  draft  mode 

• 54  cps  in  Near  Letter  Quality  mode 

• 8K  buffer 

• 8 typestyles 

• Front  panel  controls 

• Push  tractor  feed 

• Single  sheet  loading 
Options 

• Color  enhancement 

• 32K  buffer 

AUTHORIZED 
EPSOM«  DEALER 


COMPUTER  DISCOUNT  WAREHOUSE' 


I SEC 


NEC 


NEC  MuItttpMd 1134844 

NEC  Muttlsiwed  EL  t 14M.78 

NEC  Multlspied  HD  w/20  Meg . . .238S.n 

NEC  Powermste  2,  40  Meg NEW 

NEC  Powermate  2,  66  Meg LOWER 

jlWm>t.Vm\\  NEC  Powermate  386,  66  Meg NEC 

NEC  Powermate  366.  130  Meg  . 


LASER  TURBO 

XT  Turto.  512K,  1 floppy, 

P/S/D.  Enhanced  keyboard. 

EMS  mem ,.t8H.10 

XT  Turbo.  1 floppy,  20  Meg  . .18144 
XT  Turbo.  1 floppy,  40  Meg  .118448 
XT  Turbo,  1 floppy,  70  Meg  .1348.75 


WHY  PAY 
RETAIL? 

Nobody  Setts 
for  less 

CALL  FOR  LOWEST  CUSTOM  QUOTES 


TOSHIBA 

1100  Pint 81484.10 

3100  w/20  Meg  . . .888840 

1000  75841 

1200  283748 

3200  gPfCULIUY 

5100 N 


SAMSUNG  MOO  4A  MHz,  512K.  6 SlOU  S/P/C, 
MoMgrapbtea  board.  DOS.  Keyboard 

8-300,  1 Floppy 8749.50 

S-300.  20  Meg 989.95 

S400.  40  Mag 1117.82 

S-500  AT  CoMpaUbli  8/10  MHz.  8 SMt, 


S/F/C.  Monographtet  Board,  008,  Keyboard 

8 500.  1.2M  Roppy $1095.45 

S-500,  20  Mog 1469.00 

$-500.  40  Mog 1624.45 


HARDWARE,  SOFTWARE  & PERIPHERALS  AT  DISCOUNT  PRICES 


COMPUTERS 


MOL  70  $1312.20  MDL  170 $298846 

MDL  80 1619.70  MDL  300  3490.40 

MDL  90 191815  MDL  340  394545 

MOL  120  226045  MDL  390  5509.40 

MDL  140  262955 

IBMPS2 

MOL3a2dr  ..$1272.20  MOL  SOZ.  30  Meg.  .NEW 
MOL  30  20  Meg  .1725.17  MOL  5QZ.  60  Meg  ..IBM 
MOL  60  40  Meg  .3340.15  MOL  70  All  Mdls  ..PS2i 
MDL6O7DMeg.3469J0  MOL  80  40  Meg  .449747 
MOL  60  111  Meg  590540  MOL  80  70  Meg  .533040 
AMMOA’* 

280  Model  1..  .$209545  380  Model  300.$9168.20 
260  40  Meg  . . . .250819  Pon  II.  Mdl  2 . . .1196.10 
200  70  Meg  . . . .290020  Pen  II.  Mdl  4 2797  00 

380  Modeiro. . .557940  Port  III.  Mdl  20  .357745 
380  Model  130 . .705942  Pert.  IN.  Mdl  40  4159.33 

(JAKT 

6300  WSS T $1099.42 

6312  W5S 1692.12 

6386  WGS 3187.71 

TOSHIBA 

TIIQQ  Plus  . . .$1404.10  T1000  SM0.41 

T3100.  20  Meg  2990  50  T1200  $2237  55 

T3200  . . .SPECIAL  BUY  T5100. ...  NEW  MODEL 

^kAMOUU 

P966  (XT  Turbo)  $845.64 

PB88  w/1  floooy.  20  Meg 96640 

VT2I6  1299  36 

VT286w/20Me9 157150 

\/T286  w/40Meg 1724.10 

VTiee NEW  MODEL 

WYSE 

MDL  2108  $1082.50  MDL  2214..  . $106040 

MDL  2112 1580.20  MOL  3216 26604S 

Supersport  Model  2 ALL  ZENITH 

Supersport  Model  20 MODELS  IN 

Supersport  286  Model  20 STOCK  CALL 

2-183  20  Meg FOfl  PflICE 

Other  Comouters  Available  lioon  Reouesi 


EX800 

EPSON 

CALL  LXBOO 

..AU 

FX86e 

COW’"  LQ500 

EPSON 

FX286e 

. FOR  LOB50 

MODELS 

FX850 

. BEST  LQ1050 

...IN 

FX1050 

.PRICE  LO-2501.... 

.STOCK 

(§1^I^IK<  by  Kodak 

150P/300  .. 

$319.17/47117 

Pro  Printer  II 

IBM 

..$42948  Quietwnter  III 

1.. $129182 

P560XL  .... 

SEC 

.,$9M.75  5200  

..$532.25 

P2200 

35965  5300  

...69147 

3550 

...744.12  8850  

...109175 

P960XL  . . . . 

.1867.70  CAU  FOR  ACCESSORIES 

SANTA  CLARA  Diskless  Woricstation  . 


$84140 


FLOPPIES,  DRIVES  S TAPES 

1/2  height  floppy  drive $9940 

MINISCnBE  ^ Meg  1/2  height  w/cont.  .329.14 
MINISCRIBE  30  Meg  1/2  height  w/RLL  . .34845 
SEAGATE  20  Mig  172  helgM  hard  drive  289.69 

SEAGATE  30  Meg  1/2  height  w/RLL 30972 

SlPCKi  40  Meg  1/2  height 39940 

GENOA  60  Meg  int  tw>e/czi.  tape . .73440/195.10 

GENOA  125  Meg  ml  tape 99645 

IOMEGA  20+  M External  5’/* 1796.73 

IRWIN  20 M/40  M lirternal  Tape . . .399.10/539.20 

MINISCRIBE  40  Meg  2ems 609.40 

MINISCRIBE  80  Meg  26mi  795.45 

MOUNTAIN  4440  int  /art 36040/847.75 

PRIAM  40  Meg/60  Mag 66046/77795 

PRIAM  130  Meg  hard  disk  1967.60 

SEAGATE  30  Meg/40  Meg 47940/550.91 

SEAGATE  4096  80  Meg  hard  disk 64110 

HARDCARDS 

PLUS  DEVELOPMENT  20  Meg  S5S&55 

PLUS  DEVELOPMENT  40  Meg 78540 

WESTERN  DIGITAL  30  Meg  41640 


OKIUkVL 

ML  182S $279,76  ML  320 $33643 

ML162P 23250  ML  321  472.28 

LASERLINE  6 .128649  ML  390  460J6 

ML  292  Plus  377  44  ML  391  63148 

ML  293  Plus... 51646  ML  393  949  55 

ML  294  737.10  ML  393  Color  .105740 

PANASONIC 

loeoi  $179  50  1091I  $219.85 

1092i 334.28  1592  43144 

1595  45145  3131  27442 

3151 40942  1524 57110 

•CITIZEN 

1200  $16155  MSP55 $48168 

MSP50 38184  Premiere  35  47717 

TOSHIBA 

P321SL $49446  P351-2  Color  .$119945 

P341SL  634.17  P351SX  101148 

H-P  Laser  Jet  Model  2 $169140 

AST  Turbolaser  P/S IN  STOCK 

H P Odskiet  869.00 

NtC  LC8bO/LC890  1962.44/3295.60 

PANASONIC  Laser 160648 

TOSHIBA  Paoelaser SWE 


60e7-2/60r3 $18133/122.50 

80287-6  / -I  / -10 17440  / 299.55  / 33125 

80387-16/80367-20  49748/777.44 

rj.TTwnrrTifTmx— 


1023 $383848  1043 $653115. 

i542 753945  1044  1040106 


12x12  . . 

HEWLEH  PACKARO 
HP7440A  ...  .$06840 
HP747SA  ....1417.44 

HP7S50 292646 

HP7S70-..LDWESrnKE 
HP  SCANJET..  ■$»£ 


12x18 $632.50 

I HOUSTON 
INSTRUMENTS 

HI  OMP-42 
I HI  DMP-S2/52MP 
HI  DMP-56A 
HIOMP-61/62  I 


SHARP  FO-300S1220.10  TOSHIBA  3010.11314.44 

SHARP  FO-420. 139195  GBC-1656  145940 

SHARP  FO-500.15M4S6BC-1236S 91144 


SOFTWARE  A STARTER  KITS 

VilESTERN  DIGITAL  3 Node  LAN  kit 

w/Vl/estem  Digital  software S72044 

Entry-level  266  Starter  Kit,  4 Users 40190 

Entry-level  266  Starter  Kit.  8 Users SAVE 

NOVELL  286  Software  w/Keycard 156940 

NOVELL  SFT  Netware  Level  I 214640 

NOVELL  SFT  Netware  Level  II  V2.1  275740 

Nondedicated  Netware  Software  286 

w/Keycard 149109 

INTERFACE  CAROS 

ARCNET  PC110  LANBoard $19127 

ARCNET  PC210  LANBoard 24940 

ETHERNET  Interface  Connector 32180 

ETHERNET  Plus  Board  (for  286) 70174 

6-NET  Interface  Card  w/cable 29152 

WESTERN  DIGITAL  Ethernet  Cards 28110 

ACCESSORIES 

ARCNET  Passive  Hub $0190 

ARCNET  Active  Hub 49190 

lEthemet  Terminators 3740 

I Novell  tralaed  and  authertzed  talas  »d  nipport. 
Call  COW  for  all  naw  Softwan  vefSiORt. 


AST  5251-11  Plus $81104 

EVEREX  12006  / 24000 10140/19940 

IRMA  3278/79  69117 

PACKARD  BELL  2400  lnt/2400  Ext  .16945/19122 

HAYES  1200... $29180  2400  $42441 

1200B  26120  24006 37165 

PfiMos 

12006 S1014S  24006 $190.70 

1200  Eitarnal  129.10  9800  HST  66120 

1200  mt $19440  2400  tel.  $299.10 

1200  Plus 22188  2400  Ext.  319.44 

PERMA  POWER  6 Outlet  Surge  Supp  ....$2140 

TRIPPUTE 

BC-450  $41178  10-1200  $13198 

6C-1200  74845  LC-1800  18175 

4 outlet 44.25 

DATASHIELD 

500  watt $56105  1200  watt  .. . .$984.75 

800  Watt 63840  6 Outlet  Surge  . . .2748 

II  ■ ■ nn 

A-B  Switching  Box  {par.  or  ttritl)  $3195 

BASF  5 Pack  of  10  DS/DO  w/case  4040 

KENSINGIQN  Masterpiece 9199 

KENSINCmiN  Masterpiece  Plus  116  40 

KEYTRONICS  5151  IBM  or  ATST 14946 

KEYTRONICS  101 10445 

Printer  Cable  (IBM  to  Centronics)  6 ft 1199 

XT  Power  Supply  150  Watt  69.95 


U2!n 

COW"'  color  card $ 9100 

COViT*'  monographics  card  w/p 9100 

GENOA  Spectrum  (color  monographic  w/p)1617S 
HERCULES  color  card  vr/p  . 14118 

HERCULES  monographics  plus  w/p 17104 

TAXAN  MONOGRAPHIC  w/p  9100 

Bi  I I I I I I I I 11  I I Ihi  I I M 

ATST  Monochrome  Monitor $18140 

AMOEK  310A/4t0A 11199/ 14199 

AMOEK  1290 679.71 

COMRAQ  monochrome  monitor 10146 

COMPAQ  VGA  Mono 19110 

IBM  PS2  8503 16740 

NEC  Multisync  GS 18442 

NEC  Monograph 1297.25 

PCS  MAX  12E  amber  calor  139.40 

PACKARD  BELL  Green  or  Amber 8645 

TAXAN  123  Green/ 124  AmMr . . .11150/  124.05 

AMOEK  color  600r/  722 $34124/444.49 

IBM  PS2  0512  Color 42140 

IBM  PS2  8513  Enhartced  Color 400.20 

SAMSUNG  RGB  Comp  231.60 

PGS  HX-12  Plus 417.18 

TAXAN  650/720 48940/29940 

MAGNAtAJX  8762 28106 


VGA  A EGA  PRODUCTS 


VGA  A EGA  MONITORS 

COMPAQ  VGA  monitor $54188 

MAGNA/OX  943EGA 387.40 

MITSUBISHI  Diamond  Scan 822.20 

NEC  Multisync  11/ PLUS 009.76/666.10 

NEC  Multi^  XL  19  inch 1974.46 

PACKARD  BELL  VGA  Monitor 31945 

PGS  Ultrasync 81133 

SONY  Mulbscan  1303/1302 99148/649  25 

TAXAN  770  PLUS , 49140 

ZENITH  Z-U90  76131 

VGA  DISPLAY  CARDS 


ATI  VGA  VIP 

$307.24 

GENOA  VGA 

28179 

PARADISE  VGA 

29749 

ORCHID  VGA 

271U 

VIOEO-7  VGA 29115 

EGA  DISPLAY  CAROS 

ATI  Woftdr  Card  $199.95 

NEC  GB-1  640x480  23143 

PARADISE  Auto  Switch  EGA  4M  169.65 

VIDEO  7 Vega  Daiuie.  . 249.74 

CAD  MONITORS  A CARDS 

MITSUBISHI  6905,  19  inch $229196 

MITSUBISHI  6922,  19  inch 1974.60 

HITACHI  4119.  19  inch 231165 

CONTROL  SYSTEMS  ARTIST  1016 1582.20 

VERMONT  Cobra 1977.75 

METHEUS  1104  94165 


LOGITECH  HIRez $9195 

LOGITECH  C7/|ui 89.95/ iu«ut.  I 

LOGITECH  Looimouse  C7  w/pubitsher  . .12445 

MICROSOFT  Mouse  (8us  Version) 11944 

MICROSOFT  Mouse  (Serial  Wrsion) 131.26 

MOUSE  SYSTEMS  (Senal  Version) 99.55 

MOUSE  SYSTEMS  (Bus  Version) 10177 

MOUSE  SYSTEMS  Omnimouse  59.70 


MOST  ORDERS  SHIPPED 
WITHIN  48  HOURS. 


WHY  WA 


HIGH  VOLUME  BIDS  INVITED 

730  Aniliony  Trail,  Northbrook.  IL  C00«2  FAX.A4ID  (312)  291-1737 


If  you  And  ■ bottor  prico 
call  us  bofora  you  buy. 


T?  CALL  COMPUTER  DISCOUNT  WAREHOUSE^' 

Open  terms  available  to  approved  credit 


NOW! 


i«B<em(fii  Shosnsn 
t mOOasauwrtii 


(800)  233- 


I hir«ng  b 


In  Illinois 

(312)  498-1426 


FAX 

291-1737 1 


CHARTER  MEMBER 

MMC 

■ "I  COMPUTER 
TING  COUNCIL 

AMfig  AaseoMm.  Pc 

0 B818 


lameco 


ELECTRONICS 


• QUALFTY  PRODUCTS 

• COMPEnnVE  PRICING  • PROMPT  DELIVERY 
24  HOUR  ORDER  HOTLINE  AU  OTHER  INQUIRIES  (7AM-5PM  PST) 
415-532-8097  415-592-8121 


Jameco 
IBM  PC/XT/AT 
Compatible 
Motherboards 

‘ Atmrd 
BIOS  ROMs 
Included  JClOOl  Pictured 

JE1001  4.77/8MH2  (PC/XT) $ 99.95 

JE1CK)2  4.77/10MHHPC/XD  ...  $119.95 
JE1007  6/8/10/12MHZ  (AT)  ... . $349.95 


Jameco  IBM 
PC/XT/AT 
Compatible 
Computer 
Cases 

JE1017 
Pictured 

JE1010  Standard  PC/XT  RIp-lbp  Case 
JE1011  standard  PC/XT  Slide  Case . . 
JE1014  Baby  XT  Turbo  Rip-lbp  Case 
JE1017  Baby  AT  Rip-Top  Case  .... 
JE1018  Baby  AT  SHde  C:ase 


$34.95 

$39.95 

$69.95 

$69.95 

$69.95 


& 


Jameco  IBM 
PC/XT/AT 
Compatible 
Power 

Supplies  ^ ^ 

jei032  Pictured  ^ 

PC/XT  (1 50  Watt):  +5V  6 1 5A.  -5V  9 O.SA.  +1 2V  O 
5.5A.  -IZVaOSA 

AT  (200  VSbtt) ; +5V  a 20 A -SV  9 0.5 A + 1 2V  9 8 A 
-12V90.SA 

JE1030  standard  Size  PC/XT.  . . . $69.95 

JE1031  Baby  PC/XT. $69.95 

JE1032  Baby  AT $89.95 

Jameco  IBM  PC/XT/AT 
Compatible  Keyboards 

n I I I 1 I lULUIODQ 

itiBl 


JE1016  Pictured 

JE1015  standard  AT  layout  (XT/AT)  . . $59.95 
JE1016  Enhanced  layout  (XT/AT) . . . . $79.95 

Logitech  2 and  3 Button  Mice 

for  IBM  PC/XT/AT 

V 


■ Utilizes  opto- 
mechanical technology 

* Indudes  driver  software 

* Serial  or  Bus  Card  Ver- 
sions available  ■ Fully 
compatible  w/  all  mouse 
based  applications 


M8  Pictured 

M8  Z-Button,  Sanal  Mouse.  . . . $49.95 

C7PLUS  3-Bunon,  Sanal  Moum.  . . . $89.95 
C7BUS  3-Buflon,  Bus  Mouse.  . . . . $99.95 
RAM,  V20  & Intel  Math  Coprocessors 

‘41S4-1M  65.536x1  (I50ns| S3.2S 

’412S6-120  262.144x1  <120ns| S13.SS 

*41256-160  262,144x1  (ISOna) 61295 

UPD70106-5  15MHz)  V20  CIMp  (Replaees  80661 . . . 67.49 
UPD70106-6  (6MHz)  V20  Chip 

(Replaces  6068  or  6068-2) 68.95 

9067-2  Math  Coprocessor  PC/XT  and 

Compabblea  l6MHz) 6159.95 

80287-10  Math  Coprocessor  AT  and 

CompeMriet  |10MHz) 6309.95 


IBM  AT  COMnmBLE  KIT 
Miiil-286  6/8/10/12MHZ  Kit 


Baby  AT  HoUierboard 
(Zaco4(  RAM  - Indudsa 

JE1 007  Aiwrd  BIOS  ROMs) S349.95 

JE101$  XT/4T  Style  Keyboard S 59.95 

JE1017  Baby  AT  Rto-lbp  Caae.  . . . S 69.95 
JE1022  SV  HI-OmRy  Oiah  Drtve . . $109.95 
JE1032  200  WM  Power  Supply $ 89.95 


JE1065  inpwl/Oulpui  Cwd. $ 59.95 

Regular  List  $789.65 
SAVE  $99,70! 


JE1059  6519.95 
(EGA  MonHor  and 
Card  no!  Irtcludad) 


JE2009*  IBM  AT  Compatible  KH $689.95 

JE286M  JE2009  Technical  Manual $29.95 

•RAM  not  Ineiuded  - MWmuwi  RAM  conRevrstioo  S12K  (16  Chipe  41256-120,  see  laR) 

IBM  COMPATIBLE  DISPLAY  MONITORS 

12"  Amber  Monochrome  — 

TtL  Input,  High  Resolution  (PC/)CT/AT) 

AMBER $99.95 

14"  RGB  Color  — CGA  Compatible 
Amber/Green/Color  Switchable,  640  x 
200  Resolution  (PC/XT/AT) 

TTX1410 $279.95  ttxi 

1 4"  EGA  Color  - EGA/CXSA  Compat.,  720  X 350  Max.  Resolution  (PC/XT/AT) 

TE5154 $399.95 

1 4"  Multiscan  Color  • VQA/PQC/EGA  compatible.  SOO  x 600  Max.  Reso- 
lution (PC/XT/AT) 

CTX1435 $549.95 

EGA/VGA  MONITOR  AND  CARD  SPECIALS 

14"  EGA  Monitor  and  EGA  Card  - E(^  compatible,  720  x 350  Max 
Resolution  - displays  up  to  16  colors  (PC/XT/AT) 

JE1059 $519.95 

13"  VGA  Monitor  and  VGA  Card  - vga  compatible,  600  x 560  Max 
Resolution  - displays  up  to  256  colors  (PC/XT/AT) 

JEVGX $649.95 

JAMECO  IBM  PC/XT/AT  COMPATIBLE  CARPS 


Graphic 

Display 


MGA, 
CGA  or  ^ 
^EGA! 


JE1050 

JE1050  V-* 

Mono  Graphics  Card  w/Printer  Ron  (PC/XT/AT).  . . . 

. $59.95 

JE1052 

Color  Graphics  Card  w/Printer  Pori  (PC/XT/AT) 

. . $49.95 

JE1055 

EGA  Card  with  256K  Video  RAM  (PC/XT/AT) 

$169.95 

JE1071 

Multi  t/O  with  Drive  Controller 

and  Mono  GraohiCB  (PC/^ 

$119.95 

Multifunction,  I/O  and  Expansion  Cards 

I/O  Card  with  Serial.  Game.  ParaJlei  Printer  ^ 

JE1 060  Pori  and  Real  Time  Clock  (PC/XT) $59.95 

JE1061 

RS232  Serial  Halt  Card  (PC/XT/AT) 

. $29.95 

JE1065 

I/O  Card  with  Serial,  Game  and 

Parallel  Printer  Pori  (AT) 

. $59.95 

JE1078 

Expand  to  384K  (zero-K  on-board)  Multifunc.  w/Serial, 

Game.  Parallel  Printer  Pori  & Real  Time  Clock  (PC/XT) . . $69.95 

JE1081 

2MB  of  expanded  or  extended  memory 

(zero-K  on-board)  (AT) 

$119.95 

JE1082 

3MB  of  expanded  or  extended  memory,  parallel  printer 
port,  serial  pori  and  game  port 

(zero-K  on-board)  (AT) SI  69.95 

Floppy  and  Hard  Disk  Controller  Cards 

JE1 040  360KB  Floppy  Disk  Drive  Controller  Card  (PC/)(T). . . . $29.95 

JE1041 

20/40MB  Hard  Disk  Controller  Card  (PC/XT) 

. $79.95 

JE1043 

360K/720K/t  .2MB  Roppy  Disk  Cont.  Card  (PC/XT/AT)  $49.95 

360K/720K/1 .2MB  Roppy/Hard  Disk 

JE1 045  Controller  Card  (AT) $1 49.95 


Kyocera  3.5" 

20  and  30MB 
Hard  Disk  \v 
Drives 

■ Includes  universal 
mounting  hardware  and  installation  kit 
KC20B  3 5-  20MB  Drtve  Only  . . . $299.95 
l^30B  3.5-  30MB  Drive  Only  . . . $349.95 


Seagate  20,30 
40  and  60MB 
Half  Height 
Hard  Disk 
Drives 


ST225XT  Pleturad 


ST225 

ST225XT 

$T22SAT 

ST238 

ST238Xr 

ST238AT 

ST2S1 

ST251XT 

ST251AT 

8T277 

ST277XT 

ST277AT 


20MB  Drtve  only  (PCm/AT). . 
20MB  w/ControNer  (FC/XT)r  ■ • 

20MB  w/ControBw  (AT) 

30MB  Drive  only  (PC/XT/AT). . 
30MB  w/ControHer  (PCm).  . . 

30MB  w/ConboHer  (AT) 

40MB  Drive  ortly  (PC/XT/AT). . 
40MB  w/Cont  Card  (PC/XT). . 
40MB  w/CMrtiuHer  Card  (AT).  ■ 
BOMB  Drive  only  (PC/XT/AT). . 
BOMB  vr/CoritiuRar  (PC/)CT)-  • • 
60MB  w/CanbeMef  Cerd  (AT). . 


.$224JS 
.$26»A5 
. $339.9$ 
. $249.95 
. $299.95 
$369.95 
. $429.95 
. $469.95 


. $499.95 
. $549.95 
■ $639.95 


30MB  Hard  Disk  Card 

for  IBM  PC/XT/AT 


* 32.5M8  formatted  capacity  ■ Saves  space  and 
reduces  power  consumption  * Easy  installation 

• Pre-tested  and  tow-level  formatted 

GC32 $399.95 

40MB  Tape  Back-Up 

for  IBM  PC/XT/AT 


• Allowe  unatiandad 
back-up  of  40MB  in  < 
nrHilea  ■ Standard  QIC 
data  tormat  ■ Easy  to 
uae  manu-drlven  aoR- 
wara  • RH.  incramtnlai, 
Miecied.  modiRed  or 
dated  Me  back-up 


XR4  40MB  Tape  Back-Up. . . . $369.95 

TB40  40MB  Ikpe  Cartridee. $24.95 

Jameco  5.25"  PC/XT 


& AT  Compatible 
Disk  Drives 


JE1022(Plclured)  ^ 

JE1020  340K8lackBaL(PC/XT/A'T)...$  89.95 
JE1021  360KBalaaBzL(PC/Xr/AT)...$  89.95 
JE1022  13MB  Barge  BiL  (PC/XT/AT)  . $109.95 

3.5"  PC/XT/AT  Compatible  Disk  Drives 


2400/1200/300  Modems 

Datatronics 

• Hayet  command  compat- 
ible ■ Bell  103/212A  com- 
patible ■ Aulo-dial/aulo- 
anawer  - FCC  approved 
1 -year  warranty  ■ Includes 
MaxiMite  Communiealton 
Software  (exced  1200P) 

1200P  1200/300  Baud  Etocket  Modem.. 

1200H  120OiG00  Baud  Internal  Modem. 

2400S  2400/1 200/300  iMamal  Modanu 
1200C  1200/300  Baud  External  Modwn. 

2400E  2400/1 200/300  External  Modem. 


US.  Funds  Only 

Shipping:  Add  5%  plus  $1.50  Insurance 

(May  very  according  to  Might) 

California  Residents: 

Add  6%,  6'/i%or7% 

Sales  Tax 

TAX’S:  415-S92-2S03  or 415-595-2684 
8/88 


$20  Minimum  Order 

IBM  is  a registered  tractemark  of  International  Buaineaa  Machines 


(MosterCofd) 


j 


ameco 


ELECTRONICS 


Prices  Subject  to  Change 

•DRAM'S  Subject  to  Fraqtwnt  Price  Chengea 

Send  $2.00  f^age  for  a 
FREE  1988  CATALOG 
Telex:  176043 

Cl  988  Jameco  Etectronica 


1355  Shoreway  Rd.,  Belmont,  CA  94002  • 24  HR.  ORDER  HOTLINE 415-592-8097  • All  Other  Inquiries  (7am-5pm  PST)  415-592>8121 


CIRCLE  346  ON  READER  SERVICE  CARD 


Great  Software  for  your  PC  - 
$2  per  disk  (Reg.  $6) 

We  are  making  this  sp>ecial  offer  to  introduce  you  to  membership  in  PC-SIG: 

The  World's  Largest  Source  of  Low  Cost  Software  for  the  IBM-PC  and  com- 
patibles. PC-SlG  disks  are  normally  $6  each  (less  with  membership)  and  come 
packed  full  of  Shareware-software  marketed  in  the  revolutionary  new  way  that 
allows  you  to  try  out  a program  before  registering  it  with  the  author.  PC-SIG 
provides  your  gateway  to  this  software  with  the  bimonthly  SHAREWARE 
Magazine,  Hotsheets  and  a 424+  page  software  directory.  All  this  for  a yearly 
membership  fee  of  $20  (USA). 

Some  of  the  advantages  of  buying  from  PC-SIG:  We  are  the  oldest  and  largest 
Shareware  vendor.  Our  disks  are  the  latest  versions.  Free  technical  support  by 
phone.  Most  complete  library  of  Shareware:  over  1000  disks.  48  hour  shipping. 


Take  any  disk  listed  in  this  ad  - 
$2  each  - when  you  join  today! 
Offer  expires  August  31,  1988. 


Communications 


□ 499  PflOCOMM:  ExMmely  versabie  tetecomrnunications. 

□ 3t0.1022.1(}23O-MCX>EM;Atavorit8.  Let's  your  computer 
talk  via  phorte. 

U 212334.621  R8BS-PC:  Set  up  your  own  bulletin  board. 


Computer  Languages  Education 


□ S77, 578  C TUTOR:  Learn  C language. 

□ 965  PASCAL  COMPILER:  Full-screen  editor,  incremental 
comp4er  and  more. 

□ 254  PC-DOS  HELP:  Gives  you  on-line  help  to  remember 
those  DOS  comm^. 

□ 105  PC'PFOFESSOR:  Learn  beginning  BASIC. 

□ 775-778  PSEUOOSAM;  Macro  assemblers  & debuggers  for 
many  popular  microprocessors,  including  6088/86/286$. 

□ 481  STILL  RIVER  SHELL:  Menued  DOS  commands.  Makes 
ffe  easier. 

□403  TUTOR.COM:  Learn  beginning  DOS. 


Databases 


□ 287,288  FILE  EXPRESS:  Customize,  menu  dnven  data 
base. 

□ 5. 730, 1015  PC-FILEt:  The  most  powerlul  and  popular 
database. 

□ 8X  WAMPUM:  dBase  ill  clone,  but  easier  to  use.  (Hard  disk 
req) 


Educational 


□ 644  ABC  FUN  KEYS:  For  ages  2-5.  Teaches  the  alphabet 

□ 612  FOREIGN  LANGUAGES:  Be^nning  Spanish,  French. 
Gennan  & Italian. 

□ 229  FUNNELS  & BUCKETS:  Fun  game  teaches  younger 
MIdren  arithmetic. 

□ 320  PC-TOUCH:  Typing  tutor.  (Color  Req) 

□ 477  WORDGAMES:  Stimuiales  the  inteltoct. 


Financial 


□ 164. 773  CASHTRAC:  Manage  checking  accounts,  track 
investments. 

□ 151  FINANCE  MANAGER  II:  Double  entry  bookkeeping. 

□ 469,470  MR.  BILL:  Itemize  invoices,  age  accounts,  etc. 

□ 331  PC-GENERAL  LEDGER:  WriOen  by  a top  financial 
manager. 

□ 575  PC-STOCK:  Track  6 evaluate  stock  trends.  (Color  req) 


Games 


□ 452  AMULET  OF  VENDOR:  Hack,  a dungeons  & dragons 
adventure  game. 

□ 706  BACKGAMMON;  You  agamsi  the  computer.  Also. 
Wheel  of  Fortune. 

□ 780  BRIDGE  PAL:  Computer  plays  3 hands. 

□ 228  CRI66AGE;  And  a lew  other  games  as  well. 

i 


I 1 457  GREATEST  ARCADE  GAMES;  Fb^itmare.  Jump  Joe. 
Spacewar  (Color  req.) 

( ] 476  PATRICK'S  BEST  GAMES:  Bugs  Centipede.  3-D 
Packman.  Castle,  Packgal,  Spaoevad. 

I 1 557  PINBALL  RALLY;  3 great  games  of  dexterity  and 
speed.  (Color  req.) 

( ll20PC-CHESS:Yourmove... 

( 1 791  POKER:  Play  draw  poker  head  to  head.  Or  try  some 
Blackjack. 

i 1 694  SLEUTH:  A murder  has  been  committed  .. 

I 1 197  TWO  TREKS;  Beam  me  up.  Scotbe! 

[ 1 891  WHEEL  OF  MISFORTUNE;  Spin  the  wheel,  win  or  go 
bankrupt! 


Graphics 


(Most  require  CGA  or  EGA  Card) 

□ 701-704  OANCAD  3D  (4  disks):  Create  and  »)imate  3d 
drawings.  (Hard  disk  re^ 

I 1 826  EDRAW:  Draw  flowcharts,  schematics,  even  primed 
circuits! 

I 1 763  FMGER  PAINT:  A 3d  wire  frame  modeling  program. 
(Runs  also  with  Hercules  Card.) 

r 1 870  HGCI6M;  Run  color  graphics  programs  with  your 
Hercules  Card! 

I 1 788  MAGE  3-0  (EGA  ver.);  Create,  view,  edit  3d  objects. 

□ 762  MAGE  3-0  (CGA  ver.) 

1 1 1001  MAC  PASTE;  Read,  save,  edit  and  prim  Readmac  or 
Mac  Paim  pictures. 

U 344,345,1032  PC-KEYDRAW;  Graphics  and 
"slideshow”  presentations. 

I ] 244  SLIDE  GENERATION:  Create  sUdes/transparencles. 


Home  & Hobbies 


n 966  ASTRaOGY  94:  Calculate  ant  piin  ctwm. 

I 1 36t . 632  FAMILY  HISTORY:  Trace  your  lamily  tree. 

I 1929  LOTTO:  Will  tills  really  Italp  you  win  the  tottery? 
n 396  HOME  INVENTORY:  Keep  track  ol  everything  you  own. 


Music 


□ 1 27  PC-MUStCIAN:  Compose  and  play  your  song. 

I 1 279  PIANOMAN:  Plays  your  music  or  its  own  in  chords. 


Office 


n 608  AUTOMENU:  Create  easy  access  menus  for  your  hard 
drive. 

LJ  824  DESK  COMMANDO:  Tools  to  tame  your  hard  drive. 

[ 1 404  EZ-FORMS:  Create  your  own  business  forms. 

[ J 368  FORM  LETTERS;  Variety  of  business  letter  formats. 

[ J 463  MAILMONSTER:  Add.  edit,  sort  and  prim  labels  by 
categories. 

L J 405  PC-DESK  TEAM:  In  memory  caiculaior.  calendar, 
phone  dialer,  alarm  6 more! 


Prinlers 


□ 517  MAGE  PRINT ; Letter  qualily  from  your  dot  matrix. 

[ 1 71 8 LO  PRINTER;  Prim  fancy  fonts  on  your  dot  matrix. 

1 1 523  SIDEWRITER;  Prim  banners  or  vride  spreadsheets. 
QRCLE 145  ON  READER  SERVICE  CARD 


Religion 


[ 1 974  BIBLE  QUIZ  PLUS:  Learn  the  Bible  trivia  game. 

L 1 766-772  THE  BIBLE  (7  disks);  King  Jwnes  version. 

! 1561, 562WORD  WORKER:  Performs  text  searchesof 
words  in  the  BUe. 


Security  Hacking 


□ 598  MASTER  KEY:  Uka  Norton  lAilttiet.  Recover  lost  files, 
etc. 

I 1 414  UNPROTECT/PROTECT:  Copy  a variety  of  copy 
protected  disks. 


Spreadsheets 


r 1 524,525  EXPRESS  CALC;  Powerful  but  friendly 
spreadsheet. 

□ 199,1016.1017  PCmC:  Uke  Lotus  1-2-3  but  easier. 


Word  Processing 


n 719  LETTER  VHRITER:  Prim  out  'personafized'  tollers. 

□ 528  NEW  YORK  WORD;  Afiows  split  screen,  mail  merge  & 
more. 

I 1480  PC-OUTLINE:  Like  ThinkTank.  Organize  your  ideas  & 
thoughts. 

[ 1455.681.682  PC-TYPE:  Jim  Butlon'sownwordprocessor. 
Hasitall. 

L ) 78. 627  PC-WRITE:  Powerful,  muH  fea&^red,  speing 
checker,  laser  support. 


ITiease  send  the  disks  I hsvs  chscksd  sbovs. 

I disksx$2each  - 

1 year  PC-SIG  Membership  ■ 120  JO 


3l/r-add$lperdBk  - 

FREE  Shipping  and  Handling 

Amount  enciotad  $ 

By:  I I Check  I I Visa  [ 1 hbC 

Card  No: 

Exp. Sig 

Name 

Address 

City : State Zip. 


PC-SlG 


pc-sKs  749 

10300  East  Duarte  Ava 
Sunnyvale,  CA  94086 

Oflw  vatd  n USA  oniy  - OMtw  InquiriM  Vw^ 


Order  By  Phone: 


800/245-6717 


(In  Calif.  800/222-2996) 


i^rlington  C>mputer  Product/  give/  you  the 
be/t  price/  on  IBfn  PC/. . . 


IBM  AT 

1.2  Floppy.  512K. 

40  MB  Hard  Disk 

w/Monochrome  Monitor  . . . $3295 
w/Color  Monitor $3495 

IBM  XT 

CALL  FOR  CUSTOM 
CONFIGURATIONS 


IBM  PERSONAL  SYSTEM  II 


Model  30.  2 floppies  w/Monitor  $1475 
Model  30.  w/20  MB  & Monitor . $1899 
Model  50.  w/20  MB  & Monitor  . $2875 
Model  50.  w/30  MB  & Monitor . $3199 
Model  50.  w/60  MB  & Monitor . $3699 


Model  60.  w/44  MB  & Monitor . $3595 
Model  60.  w/70  MB  & Monitor . $3995 
Model  80.  w/44  MB  & Monitor . $4595 
Model  80,  w/70  MB  & Monitor . $5249 
Model  80.  w/115  MB  & Monitor  $7995 


w/Color  Monitor  add  $250 


.and  COMPAQ  too! 


COMPAQ  286 


COMPAQ  386 


AST  PREMIUM  286 


DESKTOP  — 1 Drive 
S40K.  40  MB.  Monitor 

PORTABLE  11  MODEL  IV  — 

1 Drive  640K.  20  MB 

PORTABLE  Ml  — 

1 Drive  640K.  20  MB 


$2495 

Model  40  (16  MHZ) 

Model  w/60  MB-20  MHZ  . . . 

$4195 

$5499 

$2799 

Model  w/130  MB-20  MHZ  . . 

$6849 

Model  w/300  MB-20  MHZ  . . 

$9195 

$3649 

$4175 

COMPAQ  PORT.  386 

10  MHZ.  512K.  1 floppy.  40  MB. 
monitor. 


$2199 


PACKARD  BELL 
or  SAMSUNG 


COMPAQ  DESK  PRO 


1 Drive.  &40K.  20  MB 
Green  or  Amber  Monitor . 


Model  40  . 
Model  100. 


$1695 


DRIVES  & TAPES 


Ext.  S’A"  for  PSIl  $259 

360K  Floppy  for  PC...  $99 
360K  Floppy  for  AT  ...  $115 

20  MB  Tape $339 

40  MB  Tape  for  AT 
or  Compaq  386 $459 

EVEREX 

60  MB  Internal  $679 

60  MB  External  $679 


SEAGATE  HARD  DISKS 
20  MB  for  XT  (ST225).  $279 
30  MB  for  XT  (ST239) . $299 
40  MB  for  AT  (ST251) . $369 
40  MB  for  AT  (ST251-1)$479 
80  MB  for  AT $749 

PRIAM  HARD  DISKS 

40  MB  $679 

60  MB  $819 

130  MB  $1999 


IOMEGA 

10  + 10  Bernoulli  w/Controller $1489 

20  + 20  Bernoulli  w/Controller $1829 

Bernoulli  Box  11  5V4''  20  MB  Int $799 

Dual  20  Ext.  w/card $1785 

PLUS 

Hard  Card  20  MB $539  Hard  Card  40  MB $699 


$5699 

$7195 


XT  Turbo,  512K,  1 drive,  DOS,  S/P/C, 
20  MB.  monitor. 

$1049 


^ ^ VIDEO  BOARDS  ' ^ 


ATI  EGA  Wonder $189 

ATI  VIP  VGA $269 

Compaq  VGA $449 

Everex  EGA  Autoswitch  . . $139 

Hercules  Graphics  Plus  . . $179 

NEC  GB1  $199 

Orchid  VGA $289 

Paradise  Autoswitch  480  . $169 

Paradise  VGA $259 

Paradise  Professional $399 

Quadram  Prosync $209 

Vega  VGA $289 

MICE  & 
PLOTTERS 

Mouse  Systems $99 

Microsoft $109 

Logitech $74 

Summasketch  12x12 $389 

12x18 $689 

HP7440  $989 

HP7445  $1449 


MONITORS 


AMDEK 

310A  ...  $129  600 $349 

410A...$149  722 $439 

PRINCETON 

HX12E $449 

Ultrasync  $529 

IBM 

8502.. ..  $199  8513....  $519 

8512.. ..  $449  8514...  $1150 

NEC 

Multisync  II $579 

Multisync  Plus $879 

19"  XL 1999 

GS $189 

SAMSUNG  Color $259 

EGA $359 

SONY  Multiscan $599 

ZENITH  1490 $699 


Aifngton 

&mputer 


'roduct/.Inc. 


3025-E  S.  MALMO 
ARLINGTON  HEIGHTS.  IL  60005 


FOR  ORDERS  S SYSTEMS  QUOTES: 

800-548-5105 

CUSTOMER  SERVICE  AND  IN  ILLINOIS  312-228-6333 
SHIPPING  312-228-6333 
TECHNICAL  ASSISTANCE  312-228-1470 
FAX  312-228-0516 
Prices  and  Availability  Subject  To  Change  Without  Notice 


laclSSBisvNc 

mOMTOR  , ji 


AST  RAMPAGE  AT 
W/2  MEGABYTES" 


EXTERNAL  S'/,' 
FORPSII  ™ 

$259 


LASERJET  II 

^1699 


Bringin9  you  the  bo/t  in  IBfIl  compoHblo 
poriph^^m  KT'*' 


OUR  EPSON  PRINTER  PRODUCTS  ARE  SO  GOOD  WE  NEED  TO  SHOW  THEM  OFR  < 


LX  800 

$189 

EX  800 

$419 


FX850 

$339 

FX10S0 

$489 


FX88E 

$299 

FX  286E 

$419 


LQSOO 

$329 

LQ8S0 

$519 


LQ  1050 

$719 

LQ  2500 

$809 


PRINTERS 


SOFTWARE 


EPSON 

LX  800  $189  FX  286E $419 


EX  800 $419 

FX  850  $339 

FX  1050 $489 

FX  86E $299 


LQ500 $329 

LO850 $519 

LQ  1050 $719 

LQ  2500 $809 

OKIDATA 

$339  ML  320 $339 

$449  ML  321 $469 

$449  ML  390 $469 

$589  ML  391 $629 

$929 


192  Plus 

193  Plus 

292  

293  

393  

Laser  Line  6 $1389 

HEWLETT-PACKARD 
Laserjet  II $1699 

1 MG  Upgrade  $339 

2 MG  Upgrade  $629 

4 MG  Upgrade  $1099 


MODEMS  & 
FACSIMILES 

Hayes  1200/1 200B $289 

Hayes  2400/2400B $429 

Everex  300/1200  w/Software $99 

Everex  2400  Internal $179 

Everex  2400  External  $249 

Sharp  FO-300  $1219 

Sharp  FO-500  $1689 


NEC 

P5200 $549  P5300 $699 

3550  $729  P9XL $1049 

P5XL $859  P2200 $349 

TOSHIBA 

321  S/L $499  341  S/L $659 

351  SX $1010  User $2649 

PANASONIC 

1080  1 $189  1091  I $199 

1092  $309  1592  $405 

IBM 

Ouietwriter  III $1149 

Proprinter  II $389 

Proprinter  X24 $549 

Proprinter  XL $549 

Proprinter  XL24  


CHIPS 

64K  Ram  Chips 9 for  $25 

256K  Chips each  $1 1 .50 

8087-3  $109 

8087-2  $149 

80287  $159 

80287-8MHZ  $249 

80287-10MHZ  $289 

80387-16  $469 

80367-20  $739  I 


$709 


D Base  Ml  Plus $379 

Framework $349 

IBM  Displaywrite  IV $299 

Lotus  123 $299 

Managing  Your  Money $125 

Microsoft  Word $219 

Microsoft  Excel $299 

Multimate  Adv.  II $259 

R Base  for  DOS $439 

Smartcom $49 

Symphony  $429 

Ventura  Desktop  PubI $499 

Word  Perfect  5.0 $219 

Wordstar  2000+  $239 


MULTIFUNCTION 

BOARDS 

Everex  Magicard  384K $169 

AST  6 Pack  W/384K $239 

AST  6 Pack  Premium  W/256K $219 

AST  Advantage $259 

AST  Rampage  PC  w/64K $239 

AST  Rampage  AT  W/512K $399 

Qrchid  Tiny  Turbo $279 

Intel  Above  Board  PC $239 

Intel  Above  Board  AT $329 

Intel  PC  386 $999 

Irma  Board $695 

AST  5251-11  $529 

AST  5251-11  Plus  Enhanced  $599 


EPSON  PRINTER  STAND 
MUITISPEED  HD  W/PRINTER  PURCHASE 

$2299'^'^^^^^P^  $15 


i^rlfngton 
&mputer 
Product/.  Inc. 


' ' NEC 

MULTISPEED  EL 


D BASE  I 


$1599 


$379 


FOR  ORDERS  S SYSTEMS  QUOTES: 


800-548-5105 


3025-E  S.  MALMO 
ARLINGTON  HEIGHTS.  IL  60005 


CIRCLE  S3<.  ON  READER  STItVICT  CARD 


CUSTOMER  SERVICE  AND  IN  ILLINOIS  312-228-6333 
SHIPPING  312-228-6333 
TCARD  TECHNICAL  ASSISTANCE  312-228-1470 

FAX  312-228-0516 

Prices  and  Availability  Subject  To  Change  Without  Notice 


SAVE  MONEY 
ON  COMPUTERS 

COIVIPUTER  PRODUCTS  AT  THE  LOWEST  PRICES 
WE  ARE  YOUR  NETWORKING  SPECIALIST. 


COMPUTERS 

TW  ALL  NEW  IBM  PERSONAL  SYSTEM  2 
MODEL  25  MONOCHROME  1 FLOPPY 
MODEL  25  MONOCHROME  2 FLOPPIES 
MODEL  25  COUWI  FLOPPY 
MODEL  25  COLOR  2 FLOPPIES 
MODEL  30^  (2  72DK  FLOPPIES) 
MOOa  XhC21  (20MB  HARO  DRIVE) 
10286  SYSTEMS 

MODEL  S(H)21  (20Me  HARO  DRIVE) 

MODEL  60^1 

NEWI  lAOOEL  70‘S 

MODEL  80041 

MODEL  80071 

»M  PERSONAL  SYSTEMr2  DISPLAYS 
MONOCHROME  8503 
COLOR-6512  (U*) 

COLOR  8513  (12^^ 

COLOR  8514(16*) 

NEW  PERSONAL  SYSTBI 2 SOFTWARE 

)BMOOS33 

COMPAQ  " 

DESKPR0  286MOOELI 
OESKPRO  286  W 40MB  HARO  DRIVE 
OESKPRO  286  W BOMB  HARO  DRIVE 
OESKPRO  386  W 40MB  HARO  DRIVE 
OESKPRO  386  MOKL  60.  20MHz 
OESKPRO  386  MODEL  130. 20MH/ 
OESKPRO  386  MODEL  300.20MH; 

“*  NEW  COMPAQ  PORTABLE  III  *•' 
EVEREX 

EVEREX  2d&10  512K.  1 2M  FLOPPY 
512K.  ENHANCED  KEYBOARD 
EVEREX  386/16 1 MB.  1 2M  FLOPPY 
ENHANCED  KEYBOARD 
WYSE  COMPUTERS  AND  TERMINALS 
MODEL  2108 
MODEL  210e'20 
MODEL  2112 


MODEL  2112-40 

PRICING 

MODEL  2200-01 

IN 

MODEL  2200-20 

STOCK 

$1.045  00 

MODEL  2214 

YOUR 

$1,222.00 

MODEL  2114-40 

WYSE 

$1.3%  00 

MODEL  32164)1 

DEALER 

$1.499  00 

MODEL  3216-40 

CAa 

$1,259.00 

AT  STYLE  ENHANCQ)  KEYBOARD 

$109  00 

$1.699  00 

TERIMNAli 

$2.609  00 

MODEL  30  GREEN  OR  AMBER 

$299  00 

MODEL  50  GREEN  OR  AMBER 

$369  00 

$3.339  00 

MODEL  60  GREEN.  AMBER  OR  WHITE 

$309  00 

INSTOCK 

MODEL  as  GREEN  OR  AMBER 

$375  (XI 

$4.399  00 

MODEL  60  t^YBOARO 

$100  00 

$5,596.00 

***  LASER  CT  AND  SSI  286  SPECUL8  *’* 

$189  00 

NATIONALLY  RENOWNED  LASER  XT 

$499  00 

W/256K,  1 FLOPPY 

$432  00 

LASER  XT  W/640K.2FLOPPIES. 

$799.00 

$496  00 

MULTI  1/0  CARO.  TTL  MONOCHROME 

$1.150  00 

MONITOR  MONOGRAPHICS  BOARD. 

$90  00 

TURB0 10  MHz  MOTHERfiODRO 

SPECIAL!  ^ AT  286-10, 512K. 

$1.119  00 

$1.889  00 
$2.579  00 
$2.999  00 

1 2Me  FLOPPY.  HOfD  CONTROLLER. 

AT  STYLE  I^YBOARO,  8 EXMNStON 
SLOTS.  195  WAH  POWER  SUPPLY. 

FUai  YEAR  WARRANTY 

$4.66000 

NEW  PACKARO  BEU  W -MTK>NWID€  1 YEAR  SERVICE 

$5,559.00 

P088  XT  TURBO.  512K 

$639  00 

$7.029  26 

1 360K  Flippy.  DOS.  6W-BASIC. 

$9,159  00 

SERIWR.  COLOaiAONO  ADAPTER 

INSTOCK 

CLIMUL,  AT  STYLE  KEYBOARD 

$1,079.00 

VT286  (AT  COMRBJIBLE)  10  MHz 

S1.289  00 

OWAIT  STATE.  640K.  12MB 

$1.795  00 

CAU 

FLOPPY.  SER1WR.  FTVHO 

CONTROLLER.  ENH  KEYBOARD 

AST8PECULS 

AST  MODEL  80/9(V12a/14ai70 

CALL 

FOR 

AST  MODEL  300. 340  8390 

CAU 

LAPTOP  COMPUTERS 

NEWI  TOSHIBA  5KX} 

$4.800  00 

NEC  MULTISPEED  EL2.  BMXIT 

$1.449  00 

ZniTK  LAPTOP  COMPUTERS 

NECMUITISPEEOHO 

$2.279  00 

ZENITH  SUPERSPORT  MODEL  2 

$1,679.30 

TOSHIBA  WOO  IN  STOCK 

$789  00 

80e8.640K.23.5’FDO 

TOSHIBA  1200 

$2.237  00 

ZENITH  SUPERSPORT  MODEL  20 

$2.51930 

NEWI  TOSHIBA  1200  F 1 MB  RAM 

$1.625  00 

8066.  640K.  1 3.5*  FDD  & 20MB 

2FOO,  SUPERTWIST 

ZENITH  SUPERSPORT  286  MODEL  20 

$3.499  30 

TOSHIBA  3100-20 

$2.979  00 

80286. 1MB  RAM  20  MB  13  5' 

NEW!  TOSHIBA  3200 

$3.%9  00 

ZENITH  183  - 640K.  1 3.5'  FDD.  20MB 

$1.999  00 

MONOCHROME  MONITORS 

in  m MONITOR.  TILT  SWIVEL.  S8S  00 

GREEN  OR  AMBER 

RVKArafiEa  AMBER  OR  6%EN  S7999 

AMDEK310A  AMBER  MONOCHROME  $119  00 

AMDEK  4tOAAMBER  MONOCHROME  S149  00 

WYSE  530  GREEN  OR  AMBER  S175  36 

COMMO  MONOCHROME  MONITOR  S191.00 

NEC  MONOGRAPH  S1.279  D0 

WYSE  700 1280  X 800  RES  S699  00 

WGRAPHICSCARO 

AST  DISPLAY  MONOCHROME  S179S0 

MONITOR.  14*  BLACK  & WHITE 

COLOR  MONITORS 

SAMSUNG  COLOR  640X200  S2S900 

SPECIALIMA6NAVCK  COLOR  MONITOR  S259  00 

TAXAN  720  COLOR  MONITOR  S299  SO 

RM>E  COLOR  MONITOR  S289  00 

SPECIALIAMOEKCOLim6O0T  S339  00 

AMDEKCOLOR722  . $44400 

LTI  COLOR  MONITOR  S289  00 

EGAA/GA  MONITORS 

AST  EGA  DISPLAY  S489  00 


MAGNAVOXEGA 
SAMSUNG  EGA  MONITOR 
SPEOALI  GOLDSTAR  EGA  MONTTOR 
NEWI  TAXAN  770  MULTISYNC 
(XWFIAQ  VGA  MONITOR 
NEWI  NEC  AlULnSYNC  II 
NEC  MULTISYNC  PLUS  14’  960  x 720 
NEC  MULTISYNC  XL  19*  1024  x 768 
ZENITH  FTM  ZCM-1490 
SONY  MULTISCAN  MODEL  1302 

DISK  DRIVES 

SEAGATE  STZ2S  20M8  W/CONT 
SEAGATE  ST238  BOMB  W/RU  CONT 
SEAGATE  ST2S1  40MB 1/2  HEIGHT  - AT 
SEMxATE  ST2SM  40MB 1/2  KT  28  MLS 
S&^TE  ST125I-P&2  20MB 1/2  KT 
SPECULI  SEAGATE  ST4096  80M6 
W'ON-TRAC 

HINISCRIBE  20M8  3 S'WWD  #8425 
MWISCRIBE  3675F-2072  60MB. 

1/2 Mt  FORXTW/CONT 
20MB  MINISCRIBE  HARO  DISK  CARD 
3CIMB  MINISCRIBE  HARO  DISK  CARO 
SPEOALI  40MB 1/2  HGT  MINISCRIBE 
PLUS  HAROCARD  20  / 40  $559 


NOVELL  NETWORKING 

ARCNET  AT 

$359  00 

TURNKEY  NETWORK  SYSTEM 

ETHERNET 

$259  00 

10MHz  286  RLE  SERVER.  ARCNET  PC 

ETHERLINKPLUSAT 

$699  00 

TERMINALS.  LOADED  SOFTWARE. 

MICROCHANNEL  CAROS  PS/2 

$399  00 

CABLES,  TERMINATORS  AND  TEES 

WORK  STATIONS 

EVERYTHING  PLUG  IN  & TURN  ON 

ARCNET  PC  TERMINAL 

$799  00 

4-USER  (40M6) 

$6,999.00 

ETHERNET  PC  TERMINAL 

$799  00 

e-USER  (BOMB) 

$8.999  00 

MISC.  NETWORKING  ITEMS 

8-USER  (80MB) 

$10.999  00 

WICHIVE  FT60  EXT  TAPE  BACKUP 

$699  00 

OPERATING  SYSTEMS 

AOOTL.  CONT.  CARDS  FOR  ARCHIVE 

199  00 

NEWIAOV  NETWLRE286  V2.il 

$1,699.00 

MOUNTAIN  40M6  TAPE  BACKUP 

$469  00 

AOV  NETWARE  286  V 2.1  SFT 

$2.699  00 

WANGTEK  60MB  TAPE  &CKUP  (INT) 

$649  00 

AOV  NETWARE  286  V 2.0A 

$1,499.00 

ARCNET  ACTIVE  HUB 

$499  00 

AOV  NETWARE  286  SFT  1 

$2,096.50 

ARCNET  FWSSIVE  HUB 

$85  00 

ELS  4-USER  SOFTWARE 

$429  00 

ELGAR  MONITOR  1000  WAH  UPS 

$899  00 

W, SOFTWARE 

ARCNET PCrta 

$169  00 

APC  MONITOR  1000  WAH  UPS 

$1,199.00 

$385.00 
S389  00 
S359  00 
$539.00 
$524  25 
SS79  00 
$879  00 
$1,939.00 
$689.00 
$649  00 


$289  00 
$30900 
$39900 
$49900 
$35900 
$89900 

$29900 
$450  00 

$399  00 
$419.00 
$350.00 
00/S67000 


SPECIALI  FUJITSU  360K  1/2  HGT  FLOPPY  $69  00 

COMPAQ  360K  FULL  HGT  FLOPPY  $4700 

TAXAN  rOM-S  5 25'  EXTERNAL  FDD  $239  00 

FOR  IBM  PS/2 

BERNOUUIBOXIO-flO  $1.395  00 

8PECML!BERNOUaiB0X204-20  SI.S99  00 

NON  BOOTABLE  OONTROUER  $159  00 

BOOTABLE  CONTROUER  209  00 

SPECULI  IRWIN  10MB  TAPE  BACK-UP  S2S9  00 

IRWIN  20Me  AND  40M8  INTERNAL  INSTOCK 

TAPE  BACK-UPS 

ARCHIVE  40MB  TAPE  6/0(-UPUMT  $339  00 

FOR  XT/AT 

CARDS 

SPECULI  MULTI  lO  $50  00 

MONOCHROME  GRAPHICS  W/PP  $69  85 

HERCULES  GRAPHICS  CARO  PLUS  SI  79  00 

IBM  MONOCHROME  W/PP  $197.00 

COLOR  GRAPHICS  CARO  $69  00 

COLOR  GRAPHICS  CARO  W/PP  $89  00 

HERCULES  COLOR  CARD  W/PP  $146  00 

NEW  HERCULES  INCOIDR  CARO  $249  00 

EGA  AND  MEMORY  CARDS 

EPIC  460,  EGA.  CGA.MOA.HERC.  $149  00 

640  X 480  VIDEO  7 COMPATIBLE 
PARADISE  AUTOSWITCH  EGA  640  X 480  $17700 

VIDEO  7 VEGA  DELUXE  $239  00 

NEC  68-1  640  X 480  RES  $238  25 

SPECULI  NEW  GENOA  SUPER  EGA  S2t500 

HI-RES  800  x 600  RESOLUTION 
ATIWONOERBOARO.EGA.VQA.CGA  S199  00 

GENOA  VGA  5100  800  X 600  SAVE 

GENOA  SUPER  VGA  1024  X 768  SAVE 

NEC  MVA 1024  S799  00 

NEC  MVA 1024  ENHANCED  $999  00 

V10E071AU  $299  00 

ORCHID  DESIGNER  VGA  $309  00 

PARADISE  VGA  CARO  640X480  $296  00 

PARADISE  VGA  PfOFESSIONM.  CAU 

ASTVGACARO  $314  50 

ATIVGAVIPCMiO  $307  00 

COMPAQ  VGA  BOARD  $439.00 

MODEMS 

PACKARD  BELL  2400  BAUD  INTERNAL  $189  00 

MODEM  W/  (PRO  COM)  SOFTWARE 
PACKARD  BELL  2400  BAUD  EXTERNAL  $199  00 

USR  SPORTSTER  1200  EXTERNAL  $128  00 

USR  SPORTSTER  1200  HALF  INTERNAL  $106  00 

U^  SPORTSTER  2400  INTERNAL  $199  00 

W/SOFTWARE 

EVEREX  1200BAUO  INTERNAL  $109  00 

EVEREX  2400BAUD  INTERNAL  $19900 

EVEREX  2400BAUD  EXTERNAL  $289  00 

NEW  LOWER  PRICING  AVAILABLE 
HAYES  SMARTMODEM  1200  EXTERNAL  $289  00 

HAYES  SM1200BWGMARTCOM II  $289  00 

HAYES  SMARTMODEM  12006  W<HW  $250  00 

INTERNAL  - NO  SOFTWARE 


FAX  MACHINES 

SHARP  FO-300 
SHARP  FO-500 
CANON  FAXPHONE  8 


$1,220  00 
$1,649.00 
»99  00 


HAYES  SMARTMODEM  2400  EXTERNAL  $424  00 

NOSOFTVWRE 

HWES  SMARTMODEM  24006  $424.00 

W/SOFTWARE 

HAYES  SMARTMODEM  24006  INTERNAL  $379  00 

HARDWARE  ONLY 

EXTERNAL  MODEM  (UBLES  $15  00 

IBMS2SOEMUL212CONViaT  $633  75 

PRINTERS  W/ FREE  CABLE 

IBM  PROPflINTER  II  $439  25 

IBM  PROPRINTEfl  X124  $799  00 

IBM  QUIETWRITER  III  PRINTER  $1.249  00 

EPSON  U-800  W/TRACTOfl  FEED  $219  00 

EPSON  FX-d6E  $319.00 

EPSON  FX-286E  $43900 

EPSONEX800  $459  00 

EPSONLQSOO  $369  00 

EPSONLQ^  $549  00 

EPS0NL01050  $765  00 

EPSON  LQ  2500  $^.00 

SPECIAL)  NEC  P2200  $339.00 

IKWI  MODEL  NEC  PS200  CAa 

NEWI  A400EL  NEC  PS300  CAa 

NECP560XL  $839  00 

NECP960XL  $1,025.00 

NEC  3550  SPINWRITER  CALL 

NEC  8850  SPINWRITER  CALL 

FANASONK:  10601  S199  00 

PANASONIC  10911  $21900 

PANASONIC  KX-P1595  CALL 

OESTWV LASER XI  H-PCOMRAT.  $1.59900 

4 MONTHS  FREE  SERVICE  W/TRW 
0KI0ATAML182  PLUS  FOR  IBM  $243  49 

OKIOAIAML192  PLUS  FOR  IBM  $329.00 

OKIOATAM1193PUUSFORIBM  $440  00 

OKIOATAML292E  $377  44 

OKIOA1AML293E  tt15  50 

INTERFACE  MOOUa  FOR  292/293  $94  99 

SPECULI  0KI0ATAML393  P/SERIAL  S949  00 

0KI0ATAML320I8M  $369  00 

OKIOATA  ML321  IBM  $470.00 

OKI0ATAML390IBM  S470.00 

OKIOATA  ML391  $649  00 

NEW!  TOSHIBA  P321SLW/TRACTOR  $490  00 

TOSHIBA  P341  S/L  $634.00 

TOSHIBA  P^SXW>TRACTOR  $99500 

HP  LASERJET  SERIES  II  CAU 

HP  DESKJET  INKJET  PRINTER  $69500 

HP  747SA  PLOTTER  INSTOCK 

0IC0NIX150P  BY  KODAK -BATTERY  S309  00 

POWERED  PORTABLE  PRINTER 
DICONIX  300  WIDE  CARRIAGE  $529  00 

BATTERY  PWRO.  PORT.  PRINTER 


AUTHORIZED  WYSE  DEALER  • ALL  SOFTWARE  MINIMUM  30%  OFF  • MOST  ORDERS  SHIPPED  WITHIN  48  HOURS  • WE  HAVE  THE  LOWEST  PRICE. 
CALL  US  BEFORE  YOU  BUY  IT  ANYWHERE  ELSE  • CORPORATE  BIDS  OR  HIGH  VOLUME  BIDS  WELCOME.  CALL  (800)  428-2489,  AND  ASK  FOR  AMY 
TECH  HOT  LINE  (312)  537-3970  • TOLL  FREE  ORDER  UNE  (800)7426-2489 
WE  HAVE  ALL  YOUR  COMPUTER  NEEDS  AT  THE  BEST  PRICE  AND  WE  GUARANTEE  IT( 

CALL  or  in  Illinois  FAX: 

1-800-426-2489  312-537-3600  (312)  537-2850 

Prices  reflect  3%  cash  discount.  Allow  10  business  days  for  shipping  when  paying  by  personal  check.  Software,  chips  and  other  electronic  components  are  not  returnable. 

Returns  are  subject  to  a restocking  charge.  Prices  are  subject  to  change  without  notice.  PCM0888 

accepted 

CIRCLE  106ON  READER  SERVICE  CARD 


COMPUTER  SALES 


707  Dartmouth  Drive 
Buffalo  Grove,  IL  60089 


Leprecard 


Leqrecards  feature  components  utiii2ing 
tne  latest  technoiogv  ^rom  Seagate  & 

western  Digital  You  get  a 1 veer  warranty.  & iiiustrateo  user's  guioe 
' LOW  power  drives  mean  less  strain  on  tne  power  supplv,  lower 
operating  temperatures,  and  longer  component  life  FREE  SOFTWARE  including 
TakeTwo.  the  oackup  uttiity  PC  magazine  Editor's  Choice  n 1906  & 1987,  & PC*K  WIK 
disk  cache  software  from  Muitisoft 

21MB  50MB  30M6  40MB  49MB  6SMB 

85ms  85ms  40ms  70ms*  28ms*  I6ms* 

$299  $339  $389  $449  $549  $649 

’Average  accras  oieea  oer  oamrari 

TANDY  1000/A/SX/TX  Leprecards  add  $20 


5.5"  Floppy 
Hits 


instant  laptop  & PS/2  companOiiitv 
Alt  kits  include  Oracket  to  mount  in  sv^ 
drive  bay.  black  & grey  face  pates, 
and  AT  rails 


NOW  inouded  TakeTwo.  the  backup 
utHitv  PC  MAGAZINE  named  as  ther 
Editor's  Choice 


$109 

720K  internal  for 
PC/XT/ AT  Requires 
DOS  52  or  optional 
S19  driver  software 


$139 

1 44  MB  internal 
fa  AT  only  includes 
driver  software 


$199 

1 44MB  internal  fa 
PC/XT  includes 
high  speed  floppy 
controller  & cables 
Suwts  two  drives 


PC/XT  Disk  Hits 


•pretested 
S formatted 
•western 
Digital  shat 
controller 
• SOpage  instaiarc 
guide  & reference 
manual 

•Cables,  mounting  screws, 
full  & half-height 
face  pates 
•TakeTwo  backup  software. 

PC  MAGAGiNE  “Edita'S  Choice’' 

•PC'KWIK  disk  cache  software  by  Muitisoft 
•1  year  Warranty.  50  day  Money  Back  Guarantee 
•Optional  ISO  watt.  UL/FCC  approved 
power  SLXxHy  fa  IBM  PCs  $69 

TANDY  1000  kits  add  $20 


20MB  kit  $289 

Sea^teST2252i  A«/65ms/Haif-Height/i  4.8  watts 

30MB  kit  $309 

Seagate  ST25852  7Me/65ms/rtif-Height/i48watts 

40MB  kit  $459 

Seagate  ST251  42  8Me/Hatf-Heignt/ii  watts 
ae-famatted  into  a pair  of  2lMB/28ms  partitions 

65MB  kit  $549 

Seagate  ST277R  65  5MB/Haif-Height/ii  watts 
ae-famatted  into  a pair  of  52MB/28ms  partitions 


AT  Hard  Disk  Hits 


•includes  iBM  AT  rails  & cables 
•SpeedStor  a OnTrack  large  drive  software 
•Famatteo,  Partitoneo  & Tested 


Mooei 

Soeeo 

caoacitv 

Pnc8 

HH 

Seagate  ST251 

40rm 

42  6M6 

$399 

HH 

Seagate  ST251-1 

30ms 

42  SMB 

$489 

FH 

Seagate  ST4096 

28ms 

80  2MB 

$669 

FH 

Mtcropoiis  1553 

30ms 

44M6 

$555 

FH 

Micropoiis  1355 

28ms 

71  MB 

$699 

FH 

Maxta  1140 

27ms 

117MB 

$1669 

Z400  MNP 
Modems 

$239/$229 


•Hayes  ComoatiDie,  500/1200/2400 
•MNP  level  4 error  carection 

• FREE  MIRROR  II  Software,  a S69  value 

• internal  model  $229,  fits  in  short  slot 


Internal  with  MIRROR  il  (non  MNP)  $119 


286^^  Computer 


I 


$895 


80286  Dfocessof  at  running  at  6/10  Mnz  witn  0 wait 
5tates  orovides  a Norton  a rating  of  its  8 Sots  • 

Room  for  1 full  neignt  and  3 half  • height  drive!  • 

200  watt  power  supolv  ■ Clock  calendar  ■ OiolCB 
of  1.2  or  1 44MB  floDOv  drive  • Comunation  Hard 
Disk/Floopv  drive  controller  • Maxiswitdi  84  or  101  key  kevBoard  • 5l2k  RAM  standard 
expandable  to  1 MB  • Award  BOS  • 1 vear  warranty  • 30  day  money  back  guarantee, 
complete  Systems  with  Sertal/Parallel/Came  Ports: 

Monograohics  Caro  & Monitor  $1095  Orchid  51 2K  VGA  & Multsync  II  $1 995 

with  20MB/65ms  Seagate  $1289  with  20MB/65ms  Seagate  $2189 

with  40MB/40ms  Seagate  $1429  With  40MB/40ms  Seagate  $2529 

With  65MB/40ms  Seagate  $1549  with  65MB/40ms  Seagate  $2449 


1.5  MB  Laser  Printer 


"One  of  the  Laserjet's  strongest  comoentors " 

INFOWORID  October  5. 1987 


51 2K  RAM 

$1295 


15MB  RAM 

$1595 


• 100?«  HP  LaserJet,  & Laserjet  + compaoble 

• 1 5MB  RAM  Qves  Full  Page  30000  graDhCs 
•vector  graphics  capability  improves  speed  on 

programs  Bke  Autocad  up  to  93SS 
•9  resident. & 5 downloadable  soft  fonts  standard 


•Printer  ublitv  software 
•Serial  & Parallel  Interfaces 
•120  day  TRW  on  site  maintenance 
• 1 vear  Warranty 

•Options:  All  HP  style  font  cartridges 
Toner  Cartridge  SJ9 


Orchid 


512K  S29  9 256K  $249 
Tiny  Turbo  286  $289 
Twin  Turbo  $409 


1200  Modem 

$69 


• 300  or 

1200  bps 
speed 
•Hayes 

Smartcom  ii  ▼ 
compatible 

• Line-busy  detect, 
auto  redial 

• FREE  MIRROR  II  software 
•Made  in  USA.  1 year  warranty 


'I'l'H'  ’ilii'r'’  VilJ 

25246  Townsgace  Road.  Dept  P / wesrtake  village,  CA  91S61 


TO  order,  or  get  our  free  catalog,  call: 

Toll  Free 

™ 800-722-AT-XT 

MMC 


California 

805-573-7847 


* NO  extra  for  visa /Mastercard  (AMEX  add  3XI. 

* Prices  Include  UPS  surface  snipping 

* Federal  Express  shipping  )ust  Si  .50  per  pound 

* 30  Day  Money  Back  Guarantee 

* Corporate  & institutional  PC’s  accepted 


CIRCIE  IM  ON  READER  SERVICE  CARD  If  . . -J- 


SKJDR  Microdevices  ^ 

Complete  customer  satisfaction... superior  service... friendly,  knowledgeable  personnel 
H H quality  merchandise . . . providing  the  best  values  in  leading  edge  technology. 


leading  edge  technology. 


I^Seaga^e 

J 


THE  NEW  ST-2St-l  DRIVE  IS  30S  FASTER  WITH  AN  AVERAGE 
ACCESS  TIME  OF  2B  MS  EASY  TO  INSTALL  HALF-HEIGHT  DRIVE 
ST-251-1 


WITH  MCT-HDC  CONTROLLER 
L WITH  MCT-ATFH  CONTROLLER 


S569.00 

$639.00 


t/B  HEiGHT  DRIVES 

aa  MB.  es  ms.  st-bbs  sbbs.oo 

WITH  MCT-HDC  CONTROLLER  $269.00 

WITH  MCT-AT  FH  CONTROLLER  $339.00 

30  MB  RLL,  B5  MS.  ST-B30  SB^B.OO 

WITH  MCT-RLL  CONTROLLER  $299.00 

WITH  MCT-AT  FH-RLL  CONTROLLER  $389.00 

40  MB.  40  MS.  ST-BS1  SABB-OO 

WITH  MCT-HDC  CONTROLLER  $469.00 

WITH  MCT-AT  FH  CONTROLLER  $539.00 

60  MB  RLL.  40  MS.  ST-B77  *499.  OO 

WITH  MCT-RLL  CONTROLLER  $549.00 

WITH  MCT-AT/FH  CONTROLLER  $639.00 

EVLL  HEIGHT  DRIVES 

30  MB.  40  MS.  ST-4038  $559.00 

80  MB.  28  MS.  ST-4096  $895.00 


■ r YEAR  tVARRAIVTY  ON  MET  PRODUCTS 
m 30  DAY  MOIVEY  BACK  EUARANTEE 

■ TOLL-FREE  TECHMCAL  SUPPORT 
m \a  CREDIT  CARD  SURCHAREE 


IIMTERFACE  CARDS  FROM 
MODULAR  CIRCUIT  TECHIMOLOEY 

DISPLAY  ADAPTORS 


MONOCHROME  GRAPHICS  CARO  959.95 

TRUE  HERCULES  COMPATIBILITY  SUPPORTS  LOTUS  123 

• PARALLEL  PRINTER  PORT  CONFIGURES  AS  CPT1  OR 
LPT2  • USES  VLSI  CHIPS  TO  ENSURE  RELIABILITY 
MCT-MGP 

CNHANCEO  GRAPHICS  ADAPTOR StAB.BS 

100%  IBM  COMPATIBLE  PASSES  IBM  EGA  DIAGNOSTICS 

• 256K  OF  VIDEO  RAM  ALLOWS  640  X 350  iN  16  OF  64 
COLORS  ■ COMPATIBLE  WITH  COLOR  AND 
MONOCHROME  ADAPTORS 

MCT-EGA 

COLOR  GRAPHICS  ADAPTOR  949.95 

COMPATIBLE  WITH  IBM  GRAPHICS  STANDARDS 

• SUPPORTS  RGB  COLOR  & COMPOSITE  MONOCHROME 

• 640  320  X 200  RESOLUTION  LIGHT  PEN  INTERFACE 

MCT-CG 

MUL  TIFUIMCTIDN  CARDS 

MONOGRAPHICS  MULTI  I/O  9119.75 

TOTAL  SYSTEM  CONTROL  FROM  A SINGLE  SLOT’ 

• CTRL  2 FLOPPY  S SERIAL  PARALLEL  GAMEPORT 
CLOCK  CAL  • RUN  COLOR  GRAPHICS  SOFTWARE  ON  A 
MONOCHROME  MONITOR 

MCT-MGMIO 

MULTI  I/O  FLOPPY  CONTROLLER  979.95 

A PERFECT  COMPANION  FOR  OUR  MOTHERBOARDS 

• SUPPORTS  UP  TO  2 360K  FLOPPIES  720K  WITH  DOS  3 2 

• SERIAL  PARALLEL  GAME  PORT  CLOCK  CALENDAR 

MCT-MIO 

MIO-SERIAL— 2ND  SERIAL  PORT  $15  95 

MULTI  I/O  CARO  959.95 

USE  WITH  MCT  FH  FOR  A MINIMUM  OF  SLOTS  USED 

• serial  PORT  CLOCK  CALENDAR  WITH  BATTERY  BACK 
UP  • parallel  printer  port  addressable  as  LPTi 
OR  LPT2 

MCT-IO 

AT  MULTIFUNCTION  CARO  9139.95 

ADDS  UP  TO  3 MEGABYTES  OF  RAM  TO  THE  AT 

• USER  EXPANDABLE  TO  1 SMB  iZERO  K INSTALLED) 
a INCLUDES  SERIAL  PORT  AND  PARALLEL  PORT 
MCT-ATMF 

MCT-ATMF-MC  PIGGYBACK  BOARD  $29.95 

ATMF  SERIAL-2ND  SERIAL  PORT  $24.95 


AT  MULTI  I/O  CARO  959.95 

USE  WITH  MCT  ATFH  FOR  MINIMUM  OF  SLOTS  USED 
a serial  parallel  and  GAME  PORTS  a USES  >6450 
SERIAL  SUPPORT  CHIPS  FOR  HiGH  SPEED  OPS 
MCT-ATIO 

ATIO-SERIAL— 2N0  SERIAL  PORT  $24.95 

MEMDRY CARDS 

57EK  RAM  CARO  959.95 

A CONTIGUOUS  MEMORY  SOLUTION  IN  A SHORT  SLOT 
a USER  SELECTABLE  CONFIGURATION  UP  TO  576K 
a USES  64K  6 2S6K  RAM  CHIPS  iZERO  K INSTAlLEOl 
MCT-RAM 

EXPANDED  MEMORY  CARO  9IB9.95 

2 MB  OF  lotus  INTEL  MICROSOFT  COMPATIBLE  MEMORY 
FOR  AN  XT  a CONFORMS  TO  LOTUS  INTEL  EMS  • USER 
EXPANDABLE  TO  2 MB  a CAN  BE  USED  AS  EXPANDED  OR 
CONVENTIONAL  MEMORY  RAMOlSK  AND  SPOOLER 
MCT-ATEMS 

MCT-ATEMS- AT  VERSION  $139.95 

DRIVE  CDNTRDLLERS 

t.B  MB  FLOPPY  CONTROLLER  9G9.9S 

ADD  VERSATILITY  AND  CAPACITY  TO  YOUR  XT 
a SUPPORTS  2 DRIVES  BOTH  MAY  BE  360K  OR  i 2 MB 
a ALLOWS  DATA  TO  FLOW  FREELY  FROM  XT  S TO  AT  S 

MCTFOC-1.2 


RLL  DISK  CONTROLLER  9119.95 

RLL  HARO  DISK  CONTROL  FOR  YOUR  XT  COMPATIBLE 
a SUPPORTS  UP  TO  TWO  ALL  HARD  DRIVES 
a IMPROVES  DATA  STORAGE  SPEED  AND  EFFICIENCY 
MCT-RLL 


ATFH  CONTROLLER  91A9.9S 

FLOPPY  HARD  DISK  CONTROL  IN  A TRUE  AT  DESIGN 
a SUPPORTS  UP  TO  2 360K  720K  1 ZMB  FDD  S AS  WELL 
AS  2 HDD  S USING  STANDARD  CONTROL  TABLES 
MCT-ATFH 

RLL  ATFH  DISK  CONTROLLER  9199.95 

IMPROVE  SPEED  AND  STORAGE  OF  YOUR  AT 
COMPATIBLE  a SUPPORTS  UP  TO  2 RLL  HARD  DISCS  AND 
2 FLOPPY  DRIVES  a SUPPORTS  360  720  1 2 MB 
FLOPPIES  IN  5 26  4 35 
MCT-ATFH-RLL 


IT  S TIME  TO  TRADE  UP  NOW  THAT  JOR  BREAKS  THE 
PRICE  BARRIER  ON  2400  BAUD  MODEMS 
a autodial  ANSWER  _ ■ 

a SELF  TEST  ON  POWER-UP 
a TOUCHTONE  OR  PULSE  DIALING 
a HAYES  & BELL  SYSTEMS  COMPATIBLE 
a FULL  OR  HALF  DUPLEX 

a MIRROR  II  COMMUNICATIONS  SOFTWARE  INCLUDED 

MCT-241 

MCT-121  1200  BAUD  1 2 CARD  $69.95 

EXTER/VAL  MDDEMS 

MCT-12E  1200  BAUD  $119.95  I 

MCT-24E  2400  BAUD  $219.95  J 

DIADLD  s^yaas] 

PRUMTER 


I LETTER  QUALITY  AT  20  CPS  132  COLS 
■ 10  1?  15  PITCH  & proportional  SPACING 
I serial  & PARALLEL  INTERFACE 
V AUTO  PAPER  LOAD  FRICTION  FEED 
» FULL  XEROX  WARRANTY 


IBM  COMPATIBLE 
KEYBOARDS 

101  KEY  ENHANCED  LAYOUT 

$79.95 

84  KEY  AT  STYLE 

$59  95 

MAXI-SWITCH  ENHANCED  LAYOUT 

$84.95 

MAXI-SWITCH  AT  STYLE 

$64.95 

ACCESSORIES 

20  MB  HARD  DISK  ON  A CARD 

$349.00 

ARCHIVE  40  MB  TAPE  BACK-UP 

$369.95 

LOGITECH  MOUSE 

$79.95 

MOIYITORS 

SAKATA  MONOCHROME 

$69.95 

SAMSUNG  MONOCHROME 

$129.95 

CASPER  RGB 

$279.95 

CASPER  EGA 

$399.95 

NEC  MULTISYNC  11 

$599.95  1 

EGA  SPECIAL! 

SAVE  $50.  BUY  AN  MCT-EGA  CARD  AND  CASPER 
EGA  MONITOR  FOR  JUST  $499. 


■ Vp  HEIGHT  FLOPPY  DISK  DRIVES  1 

■ 5V4-DSOD360K 

$69.95 

■ 5V4  FUJITSU  M2551  ADS  DD360K 

$89.95 

■ SV4  TEAC  FO-S5B  DS  DD  360K 

$99.95 

■ 5V4  DS  HD1.2M 

$109.95 

■ 5V4  FUJITSU  M2553K  DS  HO  1.2M 

$119.95 

■ 5V4  TEAC  FD-S5G  DSHD  1.2M 

$129.95 

m.  V/2-  MITSUBISHI  DS  HD  1 .44MB 

$149.95^^ 

jm  MICflODEVICES.  110  KNOWLES  DRIVE,  LOS  OitTOS,  CA  95030 
local  (408)  886-6200  FAX  (408)  378-8927  TELEX  171-110 

f— • I RETAIL  STORE:  1256  SOUTH  BASGOM  AVE..  SAN  JOSE,  CA  (408)  947-8881 

PCSBl  HOURS:  M-F  10.7  SAT.  9-5  SUN.  12-4 


Terms  Minimum  order  $t0  00  ForsrxppKi9andriandlinginc»ude$2  50forUPS9round«K»$3  50 
UPS  air  Ordersover  1 lb  and  loreignorders  may  require  adrhtionalstiwmgcharQcs-piease 
comaci  me  sales  deparimeni  tor  the  amouni  CA  residents  musi  include  apphcabto  sates  Ui  Prices 
are  sitoiecl  lo  change  without  notice  We  are  noi  responsibto  tor  lypograptxcal  enors  We  reserve  me 
righiioiimiiquantitiesandlosubstiiutemanutaciurer  Alimerctiandisesubtecitopnovsato  AfuH 
copy  o'  our  terms  is  available  upon  request  Hems  piciured  may  only  be  represenlative 


BORDER  TOLL  FREE Stm^X-SOm 


COPYRIGHT  1968  JDR  MICROOEVICES 


CIRCLE  108  ON  READER  SERVICE  CARD 


CONTINENTAL  U.S.  AND  CANADA 


Hook-Up  with 
the  CAD  System 
Specialists 

AT  System 

CAD-EXPRESS  286  Computeiwl6  Mhz 

iHdtJa:  20 MM drwt.  KOgr-tO Mtih  ri^mmu 
1 Mi  JUM,  EMhama^ATluybumt,  MS-DOS  X2 

Houjion  Initnimciil  DMP  42  Plotter 
EGA  Card  and  M*  Monite 
Summagrapbica  1201  Digitizer 

$5499 


386  System 

WYSE  386  Computer  • 16  Mhz 

Muda:  40  Mb  Imnl  drm.  i03i7*16  Math  Capnamir. 
jm  RAM.  Photon  Mtga*  900  z too  CnfikkaCaM 

Calcomp  1023  A-D  Size  Plotter 
NEC  Multi-Sync  U 14*  Monitor 
Sununagraphica  1201  Digitizer 

$9350 


• Digitizers  & Plotters  • 

Kurta  12  x 12  cordless 

$449. 

Kuna  36  X 48  w/16btn 

$2935. 

CaiComp  12  x 12  w/4btn 

$395. 

Hitachi  12  xl2  w/4btn 

$499. 

Hitachi  11 X 11  w/12btn 

$635. 

CalComp  1023  A-D 

$3795. 

Houston  Instrument  62 

$4550. 

Hewlett  Packard  A-E 

$7650. 

Schlumberger 

Call 

• Graphics  Display  Systems  • 

EGA  Card  & Monitor 

$499. 

Photon  Mega  Plus 

$1149. 

Number  Nine  SGT  w/NECII  $1859. 

Number  Nine  1280  x 768 

$4259. 

Artist  10  1024  x 768 

$4299. 

VenicomH-16 1024x768 

$4399. 

Summagraphics  1201 

12  X 12  Digitizer 
with  4 btn  cursor 
pen  stylus  & pwr 

*339 

CalComp  1043GT 


SUPER  SAIE ! 


MONO  SYS 


□ 10/6  MHz  80286  10  CPU 

□ 612K  RAM  EXPANDABLE  TO  1 MEG. 

□ 1.2MB  FDD  W/WO  CONTROLLER 

□ 200W  POWER  SUPPLY 

□ 101  STYLE  KEYBOARD 

□ MONO  0 CARD  (720  x 34B  RES| 

□ 12"  TTL  MONITOR  lAMBERI 

□ CLOCK  CALENDAR  W/BATTERY  BACKUP 

□ PARALLEL  PRINTER  PORT 


MltSSE 

nantOMc 

SUPER  SYS 

□ B0386  CPU  I32  BIT  l6MHz| 

□ 1 MEG  RAM  (EXPANDABLE  TO  2MEG.  4 MEG...I 

□ 1.2  MB  ANO  1.44MB  FLOPPY  (5  1/4"  S 3 l/2"| 

□ 80  MB  HARO  DISK  |2B  msl 

□ MONO  G CARD  (720  X 348  RES) 

□ 14"  TTL  FLAT  SCREEN  WITH  SWIVEL  BASE 

□ TOWER  CASE 

□ 27SW  HEAVY  DUTY  POWER  SUPPLY 

□ SERIAL.  PARALLEL.  CLOCK  CALENDAR 
W/BATTERY  BACKUP 

□ 101  STYLE  ENHANCED  KEYBOARD 

□ SOCKET  FOR  B0387  OR  B0287  MATH 
COPROCESSOR 


I YEAR  PARTS  AND  LABOR  WARRANTY 

CALL  FOR  OTHER  CONFIGURATIONS! 


MDI-28S  1 

SUNTflONIC  _ _ 4- 

W/20MB  HDD  *1  245 ■ 

(OFT  IIWHi  ZERO  WAIT  STATEI  ^ 

UHI-XT 

0MB  SYS  OH  C 

lOK  eMONOGCAROW/MONITOR  e J 1 

FOO  ePARAlLELPORTeZORIGHOO  awe 

MDl-286  1 

SUNTRONIC  4 

eSI2K  etCACAflOW/EGAMONITOfi  « 1 eSt 

el  2IIIB  e SERIAL  MMLLEL  PORT  5 IWWWe  o2 

flRII-XT  ”srs° 

MHz  eMONOGCAROW/MONITOR 

lOJ  ePARALLElPORT  $bUO. 

HDl-286 

SUNTRONIC  *6 

W/40MB  HDD  t1  405. 

# a aw  w a 

runi-xT 

lOK 

A CARD  W/E6A  MONITOR  ^ ^ I? 

RIAL  PARALLEL  t I 1^0. 

OCR  CALENDAR  CAME  PORT 

■ n (Ml  MWEY  lACN  GURUTEE' 

Y«u«  CMPiiTi  urwAcriH  « (M  TOP  pawin  any  smiiomc  SYiria  ur  m 
M tuiwig  NITIM  a HYS  FIM  TNI  IttI  IF  MPWNt  fOI  RIF  UN  LEU  tWPPHK  CIUKf  ■ 


MIOUUtY  M OS  •MW  WlYnxvt  HOCM*>CAtiONO*  CWMAO*  At 
NO  Mut’  M MCIUMO  Of  YUM  imMUlO  Uuii  H MH-aio  * 

A MtuMNUtllNu  J»ut»O*l4*«l0»»  OWYHN  SIlNWHOt— C 


1800-545-9777  ^ 

COO  FtQuwM  cssAer  check 

^ SUNTRONICS 


HEAD  OFFICE 

1K03S  CRENSHAW  BLVO 

HAWTHORNE  CA  902$0  M F I 30  5 30 

(213)  644-1140 

ORANGE  CO  STORE 

10S  W KATELLA  AVC  M F 10  6 

ORANGE  CA  92667  SAT  10-6 

(714)  538-0929 

CUSTOMER  SERVICE  (213)644-1140 


CIRCLE  748  ON  READER  SERVICE  CARD 


CIRCLE  274  ON  READER  SERVICE  CARD 


LowPricesTFas^erviceTl 


Satislaction 
\ Guaranteed’. 

Since  1975 


Turbo-XT 

^398 

• 4.77  & 8 MHz 

• 640K  Motherboard  with  256K 

• 8 slots  • 8087  socket 

• 150W  power  supply 

Option  A 

• High  resolution  amber  monitor 

• Hi-res  graphics  card  •«<* 

• Parallel  printer  port  . *148 

Option  B 

• Hi-res  RGB  color  monitor 

• Hi-res  graphics  card 

• Parallel  printer  port .*298 

Option  C 

• Hard  disk  drive 

• Dual  hard  disk  controller 

30  MB  lor  XT  40  MB  For  PC/XT/AT 

add  *298  add  *498 
Amdek  310A  $98. 

Best  selling  hi-resolution  ||  || 

non-glare  amber  monitor 11 


1200  Baud 
Deluxe  Modem  |Si 

^58 

2400  baud  'k  card  internal  . . .*128 

1200  baud  external *88 

2400  baud  external *168 

30  MB  Hard  Disk 

Complete  kit  with 
controller 


CSD5298 


10  MB  PC/XT  Kit ‘198 

20  MB  PC/XT  Kit *248 

20  MB  Card *398 

40  MB  for  AT *338 

40  MB  PC/XT  Kit *468 

Mountain  40  MB  Tape *398 

360K  Disk  Drive 

Half  height,  IBM  compatible 
Direct  Drive 


No  Slot  Clock* 

MICROSOFT. 

MS-DOS  3.21 

inteT  Math  Coprocessors 

8087  *98  8087-2  *138 

8087-1  *198  80287-6  *178 

80287-8  *228  80287-10  *268 

80387-16  *468  80387-20  *728 

PC  Mouse 

LogiTech  mouse *78 

Mouse  systems  mouse *98 

Microsoft  mouse *108 

Genius  mouse *58 

Fastrap  trackball *98 

Deluxe  joystick  *24 


Tandon  TM100-2  full  height 

for  IBM  PC  or  XT *118 

1.2  MB  for  AT *98 

S'A"  drive  for  PS/2 *268 

3V2”  Disk  Drive 

720K....*98  1.44  MB. ...*128 


VGA  Package  

Monitor  & Card  *648  D 

• 800  X 560 

• Up  to  256K  brillant  colors 

H i-res  EG  A card  640x480 ....  *1 28 

EGA  monitor  640x350  *378 

VGA  AutoSync  monitor 

800  X 560 *498 

NEC  Multisync  II  640x560  . . .*598 
RGB  color  monitor  640x240  .*258 

Vega  VGA  card *278 

Paradise  VGA  card *278 


EPSON  9 Pin 

5198 

LX-800 
EPSON  Near  Letter  Quality 
Near  Letter  Quality  Printer 
FX-850,  FX-1050,  EX-800  . . . .Call 

EPSON  24  Pin 

5369 

LQ-500 
List  Price  *529 

EPSON  Letter  Quality  Printers 
LQ-850,  LQ-1050,  LQ-2500  ..Call 

^ HEWLETT 
PACKARD 


LaserJet 

51698 


List  Price  *2595 

Extra  Toner  Cartridge *98 

PDP  4 MB  RAM  card  w/OK  . .*198 
1MB  2 MB  4 MB 

*348  *648  *1148 

HP  DeskJet 

*698 

List  Price  *995 
300  X 300  DPI  with  full 
with  full  page  graphics 
PDP  128K  RAM 
Extra  ink  cartridge 

I Laser  Printer 

51198  ^^Ximited 

Quantity! 

1.5  MB  RAM  card *198 

Toner  cartridge *58 

OKIDATA 

Qkidata  320. .. . . .*358 

Okidata  321 *498 

Okidata  390 *498 

Okidata  391 *688 


Place  orders  toll  Ireel 
Continental  U.S.A.  1-800-421-S500 
Inside  California  1-800-262-1710 

All  others  1-213-973-7707 
Fax  machine  1-213-675-2522 

Prices  at  our  eight  store  locations  will  be 
higher  on  some  items. 

Calitomia 

Torrance.  Santa  Ana,  Woodland  Hills 
Kuarny  Mesa.  Sunnyvale 

Texas 

Aodison.  Houston 
Georgia 
Smyrna 


JADE  COMPUTER 


MAHKt  tiNC  crnjN(':ii 


We  accept  checks,  credit  cards  or  purchase 
orders  from  qualified  firms  and  institutions. 
No  surcharge  on  credit  card  orders.  CA . 
TX.  & GA.  residents  add  sales  tax.  Prices  & 
availability  subject  to  change  without 
notice.  Shipping  & handling  charges  via 
UPS  ground  50C/lb.  UPS  air  M 00/lb 
Minimum  charge  *3.00. 

CIRCLE  243  ON  READER  SERVICE  CARO 


4901  W.  Rosecrans  Ave  Box  5046 
Hawthorne  California  90251-5046 


*£?««  Bm286  BUS  386 


l9liab**8**WmU 

nmmx/l8MH*Opttm»ml 


*1100 


• /IMB  A napfK 


BUS  LCDs 


rntnULcm 

• 'MW ^iipii  *SW>.  <1 

MBBMUB 


BUS  triable  EGA 


rru^  smbj^et  tm  ekumme  w<ic»« 


Special  Dealm/OEIfl$  Prices  Available! 


CIRCLE  135  ON  READER  SERVICE  CARD 


[IKilobotiGS 


9600  HST 

WITH  17,200  BPS 
THRUPUTAND  ERROR 
CORRECTION, 


$599 


NOW  I 
ONLY 

WHILE  SUPPLY  LASTS 


2400  BAUD 
MODEMS 


• Hayes  compatible 

• 300.  1200.  2400  Baud 

• 2 year  warranty 

NOW 
ONLY 

IN  PAIRS  , SINGLES  ADD  $9 


$99 


BEST  PRICES  ANYWHERE 


286 AT 


> Intel  60286  Processor 

> 80287  Co-Processor  Slot 
• 30  MB  Seagate  H/0 

■ VGA/EGA  Graphics  Card 

> Novell.  IBM.  & OS/2 
Compatible  System 


NOW 

ONLY 


$995 


Vtour  Choice  ot 
Optional  Monrtors 


FAX 

ON-A-CARD 

Fully  automated  FAX  ntwr  to 
any  Group  111  FAX  machine 
Unattended  background 
operation  Send  scanned. 
ASCII,  or  word  processed 
files.  Use  any  laser  or  dot 
matnx  printer  for  output 
PC  EDITOR  S CHOICE 

$289 

Hand  Scanners  Available 


MULTI-LINE 
INTEGRATED  VOICE  MAIL 
TELEPHONE  RESPONSE  CARD 


IDEALLY  SUITED  FOR: 

• Information  & Order  Taking 

• Voice  Mail  Answering  System 

• Mail  Forwarding  & Pager  Alert 

• In  & Outbound  Telemarketing 

• Fully  Menu  Driven  by  Calling 
Party.  Fits  in  PC  card  slot. 

FROM  $400 

THE  PROFESSIONAL  only  ’ZoSI 


100s 

OF 

USES 


HUNDREDS  OF  SALE  ITEMS  EVERY  DAY! 


TOSHIBA  130  MB  HD 
TOSHIBA  2 MB  3W  IN.  FD 
TOSHIBA  1.2  MB  SVa  FD 
MINISCRIBE  43  MB  HD 
SEAGATE  30  MB  HD 


FOR  COMPLETE  CATALOG  & PRODUCT  LISTINGS 


$999. 

VIDEO-7  VGA  CARD 

S289. 

129. 

ORCHID  (1024x768) 

319. 

99. 

ORCHID  286  CARO 

389. 

369. 

OUADRAM  386/XT 

699. 

299. 

GENOA  EGA  & GEM 

199. 

1 BBS  (805)  650-0193  (8/1/N) 

STORE 

Liiil 


BRAND  NAMES  FOR  MUCH  LESS! 

(805)650-0188 

THIS  SUPERCEDES  PRIOR  ADS  • SUBJECT  TO  SUPPLY  ON  HAND 


CIRCLE  175  ON  READER  SERVICE  CARD 


Ask  About 
BBS  Software 


CIRCLE  520  ON  READER  SERVICE  CARD 


This  Section  Is 
For  Serious  Buyers 

We’ve  rounded  up  all  the  direct  marketers 
who  want  your  business  and  made  it 
easier  for  you  to  find  them  in  our  Direct 
Marketing  Connection. 

Now  you  can  quickly  find  the  right  PC 
products  and  services,  the  right  price  and 
the  right  vendor,  right  here  in  this  special 
section. 
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HA^^DWARE  I 

— COMPUTERS PRINTERS- 


ACER386 
ASIPiBiTiun 
Cittzen 

NEC  Multispeed 
ShorpLoptops 
Tostubo  Laptops 


CALL  cmzen  All  Models 
CALL  Oiconix  1 SOP 
CALL  EPSONAOModetS  ( 

CALL  NECP2200 
CALL  PonoMnlc  AN  Models  ( 

CALL  loser  ^Inters  ( 

AST  Tumo  Loser  PS 
DTCCryMPrlntl 
NEC  LC690 
PonosOTNcKX-P  4450 
QMSKiss&PS 


— DRIVES/TAPE  — 

SeogoteDnves  CAU 

Mntscrbe  Drives CAa 

Pham  Drives  CALL 

Plus  Hatdcoid  40  699  ofucp  uadowAPF 

BerrwuMi  Bok  N CAa 

AlCtweXLAOMBTope  319 

Everw  60MB  Tope  CALL  MOW  10» 

Rnisorec  Wxm  DiHe  CAa  fl? 

^ ^ CA.  DotOdMpIcry  639 

BOARDS  ■■  ■ Hoyes Modems  CALL 

Paradise  VGA-f  249  Prochcol  Modems  CAa 

EGA  Wonder  . 169  ASTTurtKMCon  1149 

ATI  VIP  275  Dotocopy  Scanners  CAa 

Genoo  Super  Hi  Res  189  Pnncelon  Scanner  749 

VegoVGA  275  Kurto  Digitizers  CAa 

384K  Rom  Cord  ...CAa  Suntnosfcelcri  Plus  369 

AST  Rom  Cords  . . CAa  Rolond  Plotters  CAa 

AST  5251/11  CAa  Sweet  P600  679 

Ast  Hot  Shot  286  355  ASTTutOmiSKin 

Ab(M6oofd286  . 319  MitsutxstM  Monitors  CAa 

Mocti20Turto  335  NEC  Multisync  II CAa 

inboord  386  PC  995  PrinoelonUltrosync  515 

mBoord386AT  1049  SONY MONITf" 

■■■H  SOFTWARE 

- ACCOUNTINO SPREADSHEETS — 

Aoc  Px  BPI  239  Boetng  Cole 206 

Complete  Bus  Actng  . 159  Framevwyk  II  . . CALL 

Compulow  Billing  729  Lotus/Symphony  . CALL 

DACEZAccounttog  60  MiCTosott  Excel  299 

NewVlews CAa  Qualtro 135 

OpenSyst^  ^ WORD  PROCESSING 

’’SGrondwevr  165 

DATABASE  Mcrosoit  Word  4 CAa 

DotoPerlBCt 275  Microsott Worts 129 

dBose  III  Plus  . CALL  MuttlmoieAdtoniageli  259 

OB)a.Oiamond 115  PES  First  Choice  69 

Fox  Bose  + 205  PFS  Pro  write  117 

OmmsQuartz  449  Sprint  115 

Oracle  126  Word  Perfect  SO  230 

RapidFile  185  Wordstar  2000 Plus  225 

Porodox20  409  _ imilTIES 

. '“llu«*Ba«/C  64 

GRAPHICS-^— Turbo  Poscoi^osic/C  61 


Byline 
PogeMoker 
P^  Perfect 
PFS  First  Publisher 
AutoSkelch. 

Boeing  Groph 
Design  Cod  or  3D  . 
Ongrapb/2000 
DrowApptouse 
EGA  Point  V2005 
Freelance  Plus  . 
Generic  Cod  Level  3 . . 
Groph-in-irie-BQxRBl  2 
Harvard  Graphics 
Show  Partner  FX 
Genius  Uouse/Dt  Halo 
FeUx 

MiCTosott  Mouse 


185  Oesqview  20 
CALL  Windaws 
225  WlndCNvs  386 
59  Brooklyn  Badge 
52  Calender  Creator+ 
205  OesUir* 

159  Disk  Techniaon 
249  Loplink 
259  Mace  Utilities 

. 53  Metro  

329  Norton  Guides 
105  Norton  Utilities  Adv 
73  PC  Toots  Detine 
285  Sidetuck  Pius 
249  XtreePro 
59  Malhcod 
. 119  Stotgrophics 
IPS  WhotsBest 


75 

64 

119 

77 
33 
95 
60 
72 

54 
61 

55 

78 
43 
116 
68 

239 

479 

CALL 


800-662-2686  orders  only 
torCa.Orders.  Tech  Support.  415-256*2230 
Call  or  Wrtle  tor  Free  Catolog 
MVMENT:  Vila  MoiterCard,  Coshter^hecks.  Per- 
sonal Checks  with  hold.  QuaMed  P0.1.  CA  orders 
odd  soles  ten.  SOFIWAK  SMPPMe- UPS  ground-2% 
Of  order,  $6  min.  Blue-3%  of  order.  $7  min. 
HAIOWAfli  — CoS  tor  choroee.  oesCTS:  Replaced  or 
repaired  of  our  opNoa  BRUSta:  SubtecI  to  reetock 
toe. 

AS  Products  New  wSh  Ml  wotTonitos. 

Noe  S avanabMv  sub)ecl  to  choryge  wdhoul  noSee. 


SPECIAL 

GENERIC  CADO  3.0 

• Auto  DImensionIni 

• Dot  Plot 

• Drafting  ENH  1 

• Drafting  ENH  2 


*119 


PRODUCTS  NOT  LISTED. ..CALL 


■ ■ ■ OtCi 

PC  & MAC 


SINCE  1984 


AST 

PREMIUM 

286/386 


ZENITH  1490 

$589 


MITSUBISHI 


Diamond  Scan 


40/70  Mb  Disk 


VENTURA 
PUB.  1.1 

$464 


PAGE 

-MAKER 

$429 


DRAFIX 
1 PLUS  3D  MOD. 

M49  M59 


«477 

$499“" 

FOX  BASE 
PLUS 

«179 

R:  BASE 
for  DOS 

*416 

BACK-UP 

SMART 

MODEM 

PC-FULLBACK 

COREFAST 

1200B  int 

24008  int 

$45 

$86 

$59 

*145 

NOVELL 

NOKEY 


M98 


e lasers  e SCANNERS 


PRINTERS 

ttTVtioUHr;PS3i)K9  ..  PtM 


CitUtfl129-D use 

180-0 1157 

MSP15E  1295 

MSP-40  (288 

MSP45  (388 

MSP-50  (358 

MSP-55 (440 

Ptemitfe  35  (438 

Tribute  124  (438 

Tfibuie  224  (579 

OKSMIISO (303 

SPUser JelSentsH  ..(1728 
JOL  850 Cill 


PANASONIC 

1091  i 

$190 


«C CM 

rinMonic  10a0i-M2  ...  (155 

l091iM2 (190 

I092i (289 

1524  (524 

1592  (389 

1595  (399 

3131  (250 

3151 (36 

Sunnir (899 

FtrumI  low  iMaci  ..(1346 

TmIMi  321  SL (465 

341  SL (809 

351  SX (888 


PFS  & HARVARD 

60% 

OFF  LIST 

EDUCATION  ONLY! 


CHIPS  64fc  2S6k  8087  80287/387 


Clll 


MONITORS  • TERMINALS  e PANELS 


Aniftk  1280  «/car(l ...  (839 

HIlKkl Clil 

■jglHcti  Muiliscan ....  (449 
MHwmslH 

Diamond  Scan (475 

OiMfS Clll 

ManIterB Clll 

NEC  Multisync (539 

Mullisyrw  H 

Plus  & XL CM 


flMHrOat  i648s (1995 

1948$ (2949 

Satuung  Call 

StgM  OnigM 

LaserVtew  IS/IT  . . . . CaH 
(any  Muinscan  1303  ...  CaM 

tryst  700 Call 

2iaWt  1490  Flltscrwfl  . . (589 


SOFTWARE 


AuioCad CiU 

AuloSfcetcn (58 

EloeingGrapn  30 (196 

Canvas  

Carbon  Coiry  Plus ....  (183 
CPA*  tor  Lotus  123  .. . (198 

Clipper (356 

Copy  II  PC (18 

Coritast (86 

dBase  ill  Plus (3U 

OestgnCAO (148 

0«sqVie«  (88 

Oralu  1 Plus (Id 

Drain  30  ModiOohons . . . CtH 

OS  Back-Up  Plus (33 

Excel  Mac/PC  ...(178/(281 

FaslBack (75 

FaslBack  Pius (85 

Fox  Base  Plus (179 

GEM  Draw  Phis  (159 

GeoericCaddaO (56 

Generic  (Dot  Plot  30..  (71 
Generic  Edilar  Ctioct .. . (119 

Generic  Options Call 

Harvard  Graplttcs ....  $256 
Hervaid  T(M  Proi  Mgt . . . (317 
Liptiling  HO  Speedup ...  (SI 

Lotus  123  2 01  (283 

Lotus  HAL (88 


MathCa0  20  (198 

M$-0os33 (95 

Norton  Util  4 0 (45 

PapeMiket (429 

Paradox  20  (388 

PaltiMmdei (55 

PC-FulllMCk (d 

PeacMree 

Accounting  n (145 

PFS  First  Cnotcc (79 

PFS  First  Publisher  ...  (52 
PFS  ProlesstonalFtie. ..  (129 
PFS  ProiessMinal  Plan  ...  (SI 
PFS  Proiessional  wme  . (102 

04A (177 

UA  Write (115 

Ouanro (132 

R Base  lor  DOS (418 

SnipMate" 

(UPS  Manifesi)  ....  (249 

SuperSpooi  iMaci (36 

Tops  iISM  or  Maci  ...  (101 

TuHki  BasK (57 

Turbo  C (57 

Ventura  Pubbsiwig  11..  (458 

VersaCadrLibraries CaH 

WordPerlect (117 

X-1ree  Pro (58 


DIGITIZERS  & PLOTTERS 


Calcen  I043  GT (8005 

1023-GT Call 

Dtgilizers Call 

EMer  Smeel-p  GOO  ... . (588 
Others  . 


;i>il  Tablel (399 

15*15  Pro  Tablet ...  Call 
H P Plotters Call 


DMP  41/42  . 

0MP51MP emu 

DMP51/52MP (3150 

DMP52 Vm 

0MP56A m 

DMP61  to75 

DMP62  (44fi 


JOL  850  Call 

Kuna  IS  1^12 m 

IS  :2-i> (409 

Sueuerietiics 

iMSPlus  (344 

18*  12  Pro  «/46utt. 

Stylus (588 

Mac&i  Pad (299 


COMPUTERS 


AST  Premium  286 

$ 386 Call 

NEC  MuKiSpeed  (1180 

MuMepiedELU (1439 

Mullispeed  HD $2250 

THMbaTiOOO $740 


TttX*  ... 
T1200  .... 
T3ia/20 . . 
T3200  .... 
T5100  .... 
Accessories 


(1359 

(2380 


Intel  coprocessors 

8007-2  (‘8  MHz) 

$138 

00287-8  (<10  MHzj 

$219 

80287-10  (>10  MHz) 

$262 

80387-16  

$438 

80387-20  (20  MHz) . 

$668 

AST  Boards  . . . 
ATI  EGA  Wonder . 

VIP  VGA  ... . 
Ceatrel  Syi  Adist 
Beaw  SuperEGA  . 
VGA  60^.. 


BOARDS  & NETWORKS 

Call  Piraest  AuloSwilch 
EGA  480 


Harolii  G'aariicj  Pl..$ 
MW  AboveBoaro 
286/512K  . . 
AtwvrBoard 
PS?86S'?k  , 

NKGB^i  

tovefl  Network  286. 


ffisr-  ■ 

CoiO'D'aw  24  . 
ColorBoard  104. 
CoiO'Soa’d  108- . 

SIfm  Oettow  VGA  . 
Tape  FladcvN . 

UiawiEGA- 
Agios*  P-pen  . . 


(319 

!?!g 

(198 

(143 


DRIVES  • MODEMS  • FAX 


Haytt  . Call 

MHubIslil  tOr/O  Mb  li2N 
AT  23.2ems  Onve  . . (499 
Paeatmic  FAX  Board  . 
S«imST225 
20  w/Card  . . . 

ST?38  30  */Card  .. 
(■anMaPtm  120W  & 


(649 


24000  & SW  int . 
TctMbl35'  XT/AT 

720li  Onvt 

360hOnvt52S 

X1/AT  

U8  fleMlu 
Coulter  2400  . . . 


- (75 

(298 


SW  tf 


LafKadi 

Serial 


(59 

MOUSE 


.inal/'Bus  . . . 

Hi  Res  Bus  . . 
LoQimouse  Bus  & 
Pamt 


LogmxMise  A 
PuMisher  . . 
MMraaall  Mouse  . . 


HELPERS 


CMiwdieii  TGGK 


MHI  Warehouse,  Inc. 

SPEED  PO  Box  10261 

MAIL  Phoenix.  AZ  85064-0261 
TOLL  PFiEE  credit  with  order 

X 602-861-1090 

Customer  Service  Mrs  10-3  PT  U-F 
Ordering  Hours  7-5  PT  M-F  8-2  SAT 


>n.‘K>iN  *•<  Nn— me* 
I Uftin 

ti^iu 


584  CASTRO  ST..  SUITE  487  SAN  FRANCISCO.  CA  941 14 


.7^- 
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MAGAZINE 


PRODUCT  CATEGORIES 


HARDWARE 


COMPUTER 


EXPANSION 


. . .491 

PERIPHERALS 

4% 

....  491 

PLOTTERS 

497 

492 

POWER 

PROTECTION 

492,  493 

POWER  COOLING 

494 

SUPPLIES  

. . .497 

PRINTERS 

...  497 

494,  495 

SECURITY 

. .497 

495,  496 

SPEED  DEVICES  . . . . 

. . .497 

MONITORS  . 


SOFTWARE 


ACCOUNTING 497,  498 

ARTIFICIAL 

INTELLIGENCE 


BACKUP  SYSTEMS 

BUSINESS 498,  499 

BUSINESS  PROJECT 
MANAGEMENT 499 

BUSINESS  TIME 
MANAGEMENT 


COMMUNICATIONS  ...  499 

CONSTRUCTION 499 

DATA  BASE 499,  500 

DATA  ENTRY 500 

DATA 

MANAGEMENT 500 

DESKTOP 

PUBLISHING 500,501 

EDUCATION 

ENGINEERING 501 

ENTERTAINMENT/ 

GAMES 501,502 

FINANCIAL 502,503 

FLOWCHARTING  . . 503,  504 

GENERAL 504 

GRAPHICS 504 

HEALTH  504 

INVENTORY 504,505 

LANGUAGES 

LEGAL 505 


MISCELLANEOUS 


ACCESSORIES 515 

BAR  CODING 515,516 

BOOKS/CATALOGUES/ 
PUBLICATIONS 517 

BUSINESS 

OPPORTUNITIES 


DISKETTE  COPY 
SERVICE 518 


EMPLOYMENT 
OPPORTUNITIES  . 


COMPUTER 

INSURANCE 517 

COMPUTER  SERVICES 

CONSULTANTS 


MAILING 

PROGRAMS 505 

MANUFACTURING 505 

MEDICAL 505,  506 

MULTI-USER 

SYSTEMS  


DATA 

CONVERSION 517 

DIGITIZERS  

DISK  CONVERSION 517 


FURNITURE 

LEASING/RENTALS 

MAILING  LISTS 518 

NETWORKING 518 

SUPPLIES 518,519 

TRAINING/TUTORIALS.  .519 

TYPESETTING 519 

USED  EQUIPMENT 


MUSIC 506 

ONE-OF-A-KIND 

OPERATION  SYSTEMS.  . 507 

PREVENTATIVE 
MAINTENANCE 507 

PROGRAMMERS 
TOOLS 507,  508 

PUBLIC  DOMAIN  . . 508,  509 

REAL  ESTATE 509 

RELIGION 509,  510 

SALES 

MARKETING 510,  511 

SCIENTIFIC 

SECURITY 511,512 

SERVICES 

SHAREWARE 512 

STATISTICS 512,513 

SURVEYS 513 

TAXES 

TERMINAL 

EMULATION 513 

TRAVEL 

UTILITIES 513,514,  515 

WORD 

PROCESSING 515 


RATES  AND  INFORMATION 

PC  Magazine  Markelplaee  is  a special  economical  scclion  for 
product  and  service  listings. 

Listings  arc  grouped  by  category  and  sold  by  column  inches.  Second 
color  option  available. 

Standard  Directory  Listings  arc  also  available  for  a minimum  of  4 is- 
sues at  $500  per  issue  ($2000  total). 

For  additional  information  call  212-503-51 15. 


MARKETPLACE  ADVERTISING 
STAFF 


Group  Sales  Oireclor 
Kuthryn  J.  Cumbcriandcr 
Group  Sales  Manager 
Daniel  L.  Rosensweig 
Support  Manager 
Monica  B.  Dixon 
Sr.  Advertising  Coordinator 
Linda  Annis-Lopez 


Advertising  Coordinator 
Wanda  D.  Brown 
Production  Manager 
Anne  Brockinton 
Production  Coordinator 
Robert  Clark 


ACCOUNT  MANAGERS 


(;knda  Campbell  (212)  S03-5II8 
NY.  GA.  PA.  VA.  DC.  OH.  AK.  WY. 
MA 

Veronica  Fanner  (212)  503*5156 
TX.  MN.  Wl.  AR.  NC.  IN.  Rl.  DE. 
SC.  LA.  ID.  MT.  OVERSEAS 

Kathleen  Morris  (212)  503*5176 
UT.  TN.  NB.  HI.  (CA  940(X)  & UP) 


Kenneth  Nova  (212)  503*5175 
WV.  FL.  VT.  NH.  (CA  93996  DOWN) 
Mkhael  Brooks  (212)  503*5125 
Ml.  CT.  IL.  KY.  ME.  OR.  OK.  AL. 
MO.  NM.  lA 

Angela  KifTin  (212)  503*5117 

NJ.  WA,  MD.  AZ.  CO.  NV.  MS.  KS. 

ND.  SD  (ALL  CANADA) 
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HARDWARE/ADD-ON-BOARDS 


ajoa<PTO 

SLOTLESS  TIMEKEEPING 


Ev«y  IBM  and  Apple  II  computer 
needs  a clock.  Tlte  ClockPro 
keeps  perleci  time  and  doesn't 
waste  a valuable  slot.  ITs  easy  to 
install  and  works  on  any  IBM  PC,  XT,  AT, 
Apple  lie,  Ik,  ][+  and  all  compatibles  and 
is  covered  by  a full  10  year  warranty  and 
30'day  money  back  guarantee. 


TO  ORDER:  1-800-458-5448 


10670  Treena  St.,  Suite  10,  San  Diego,  CA  92131 

CIRCLE  5E4  ON  READER  SERV1CC  CARO 


Never  enter  time  and  date  again. 

II  $49.95  Slotless  Clock-Calendar 
> Conqiatible  with  most  computers. 

' Easy  to  install. 

> Replaceable  battery. 

• 30-day  money-back  guarantee. 
• Great  gift  idea. 

Order  (214)  788-5198 

Or  write  to  Microsync 
15018  Beltway  Drive  MiCW^ 
Dallas.  Texas  75244  ^ 

Please  add  $2. 50  for  shying  & handling 


AT  CLOCK 
BATTERIES 

RAYOVAC  Computer  Battoty  $18^0 
Long  Life  Alkaline  Replacement  for 
AT  Type  Uthlum  w/  4-pln  connector 
3 VoR  Lithium  *Celn*  Cell  $3.50 

for  Multi*fur>ction  boards 

Visa  MC  Shipping  inci. 

1-800-336-5933 

InIL:  (312)  336-5933 

Clairvoyant  -f-  Systems 

Computf  Powf  Speda/isfa 
P.O.  Box  8693  Waukegan.  Illinois  60085 

CmCLE  669  ON  READER  SERVICE  CARO 


640K  MotherSoard  Upgrades 

640K  RAM  wHhoul  using  an  expansion  slot  Our 
lAigrades  allow  easy  insertion  ot  2S6K  chips  on 
Ihe  systern-tioard  1(X)%  comp  30  day  $4)ac^ 

2 yT.axnly,  Compaq  Portable:  $29(4-  memory) 
IBM-XT.  32/TOGblc;  $39  ( + fiwrory)  IBM- 
^$49  ( + memoiy)  Call  lor  memory  price.  $4 
$m.  Site  Disc  Dealers  Welcome. 

ARISTO  Compulers.  Inc. 

6700  SW  lOSIh  Avenue.  Suite  307 
Beaverton,  OR  97005 
503/626-6333  or  80Q/3ARIST0 


EGA  GRAPHICS 
ADAPTER  FOR 
AT&T  SYSTEMS 

• PC6300  • PC6300PIUS 
•PC6310  •PC6312 
• PC6386 

«169 


Ouenty  deeounta  iriflitVT 


1-800-8540505 


In  NEW  YORK  1-800-632-2444 

aRCLE  SS3  ON  READER  SERVICE  CARO 


THE  X BANDIT  4 EMS  4 

For  XT/AT.  Enhanced,  expanded  memory  utiliz- 
ing LIM  4.0  s^ificalions.  Segmented  memory 
m^lng,  split  memory  addressing.  2 mb  in 
one  slot  8 mb  total  Spooler.  RAM  disk  auto 
configuration  software,  manual,  warranty  all 
included.  $175  list.  Dealer  pricing  available. 
TELETEK  ENTERPRISES.  INC- 
4600  Pell  Drive 
Sacramento.  CA  95636 
(916)  920-4600 


CABLES 


arallel  Printer  Far  Away? 

Parallel  Printers  used  to  be  limited  to  10 
feel.  That's  all  changed  with  Long  Link! 
Install  inminutesand  move  your  parallel 
printer  up  to  7000  feet  away.  Long  Link 
includes  transmitter,  receiver,  power  sup- 
supply  & 50  feet  of  FREE  Cable.  Fast  6CX) 


LPM  operation.  Two 
Year  Warranty! 
1010  Long  Link 
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’ Shipping 


To  Order  write  or  call  Tipz  Computer  Accessories.  Specify  stock 
number,  quantity.  & payrrient  info  (Visa.  M/C  PO.  or  Money  Order)  Each 
order  is  shipped  the  same  day  via  UPS  for  FAST  Delivery.  ^ 

Ordcrs.CALL  1 •800-367-8479 
Customer ServfcE.  CALL  415''626*4333 

ifyoudlikea  FREE  CATALOG,  lusiwriie  or  oM  us!  compuier’Anessones 

MAH  Orders  To  60  diy  money  back  guartntee!  V 

Tip/ Computer  Accessories  RO.  Box  690  San  Francisco.  CA  94101  0690 


ir  Money  Order)  Each 
;liverv.  ^ 


QRCLE  ON  READER  SERVICE  CARO 


RS-232C/422A  USERS: 
BI-DIRECTIONAL  CONVERTER 
lor  EXTENDED  USE 

Convert  RS-232C  to 
RS-422A  and/or 
RS-422AtoRS-232C 

only$49e05 

■w.ww  MOOEL422COM 

SutunttMuiiiliew  b ()wKT<ona(  l#5i  QuMty  vcutiie 
tOTNtnv  Eiir«sc4Mi«ngliisusto4000'««f  BoritMuplo 
90K  84ud  iTeo  6 S B RS  4?2C0N  Convrwt  on  Htmd  you' 
k$»?Cctp4Mryi«»4  000lM 

w oe»r  c««KW  ■«>  *5  n?c  >viL«n  i»NM  ovu 


OMytU-t! 

Order  Oirecl  Irom  Manyljcluret  TODAY inC  SAVE'" 

SAME-IMY  SHIPMENT!  MONEY-BACK  GUARANTEE! 


Dr-B  gieKtronlcii 

1S28H  Boyce  Memorial  Drive  • P.O.  Box  1040 
Ottawa.  IL  61350 

Phone:  815-434-0846 

CIRCLE  S66  ON  READER  SERVICE  CARO 


Companion  allows  you  to 
add  an  extra  keyboard  and 
monitor  up  to  250'  from  your 
PC  system  unit. 

Operates  with  Mono,  CGA 
and  EGA  monitors  on  IBM 
PC/XT/AT  computers  and 
100%  compatibles. 

DEALER  PROGRAM  AVAILABLE 
PRICES  START  AT  $219  00 

CYBEX  CORPORATION 

2800  H.  Bob  WaiKt  Avr. 

HuntovMR.  AL  3S80S 
(205)  534-0011 


CIRCLE  S54  ON  READER  SERVICE  CARD 


Printer  Cables  $1  a Foot! 

— 6. 10.  and  24  Fool  Pretabricaied 

— S^ial  or  Parallel  Call  for  Catalog 

• Custom  Cables  from  $2.50/tl.  Min  10  fl 

• Switchboxes,  all  lines  switched  . 

— AB  DB25/Cenlronics  $29,95/$35.95 

— ABCD  DB25/Centronics  $49,95/$54.95 

— AB  Monilor/Keyboard  Switch  $65.00 
Visa.  MC,  COD.  Prepaid  100%  Guarantee 
Artel  Accessories 

Halverson  Drive 

Elk  Grove.  CA  95624  (916)  685-1739 


PC  Magazine  Marketplace 
the  ultimate  target  market! 


The  brand  speciriers  who  read 
PC  Magazine  don’t  have  the  time 
to  shop  around,  their  only  con- 
cern is  getting  what  they  need  as 
quickly  as  pos.sible. 


They’ll  DIREa  (heir 
attention  to  PC  Magazine 
Marketplace 


For  them  PC  Magazine  Market 
place’s  Direct-Response/Display 
Ad  format  represents  a fast,  ea.sy 
and  cost  effective  method  of 
product  acquisition.  They  know 
it  will  have  the  products  they 
need  and  the  information  they 
want  regarding  price,  volume 
discounts,  specifications  and 
delivery, 

[fyou  think  that  your  business 
can  benefit  from  the  550,000 
brand  specifiers  who  read  PC 
Magazine  . . . YOL'RE  RIGHT! 


So  take  DIRECT  action  and 
call  (212)  503-5115 


PC  M A (J  A / I N !•:  ■ AUGUST  I 0 « K 
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THK  SHOWCASE  FOR  PROOiCTS  AS’D  SERVICES  /.V  THE  MS  DOS  MARKET  . . . 


COMMUNICATIONS 


PC-HOOKER 

A powerful  and  easy  to  use  connec- 
tivy  tool  that  lets  you  hook  together 
any  two  IBM  PC  compatible 
computers  and  transferfiles  in  either 
direction  at  speeds  exceeding 
115.000  baud. 

Faster  than  Lap-Link™ 
Easier  than  Bridge 

Connects  any  two  PCs 
Serial  and  parallel 
Exceeds  115,000  baud 
Two  way  transfers 
DOS  organizer 
Full  text  editing 
Talk  mode 

Hayes  modem  support 
Print  facility 
Universal  cable 
5'/*"  and  ZW  disks 
PS/2  ready 


Complete  only  $59.95 

To  order  call  1-800*888-8455 


102  S.  Main  Street  Park  Ridge.  IL  60063 

Lix*  1%  • I'toenum  M r'«»«iir>9  So<T«4'«  Ini 
CWCLESnOWMADCR  SERVICE  CARD 


PhoneBoot 


by  cybex 


Fu  AMy  kad  your  compulw  la  offt  ^oosBoot  Ula 
you  “bo  Iboto''  ...  all  you  aaad  la  a FboaaBool  and 
Bodan  Ml  poarar  up  your  cooiputar  ayatom. 

• S rlnx  pickup  lala  you  ahaio  a voica  Una 

• Built-in  bardwaio  aocurity  code 

• Six  oullata.  10  Amp  capacity 

• Suria  proloction  for  bolti  AC  and  Talaphone  Una 
Only  S3BS.  includaa  uliUty  diakette  with  exampiet  lor 
kadini  aoftwara  packaaea. 

CYBEX  CORPORATION 
2800  H.  Bob  Wallace  Avenue 
HunttviNe.  AL  3S806 
(205)  534^11 

CIRCLE  see  ON  READER  SERVICE  CARO 


•M  oampaUblo  XT  eorrpucor  wtch  urbo  1 640 


rmrieer  ..JTeSiOO 
Cerrpucer  Fa  Mtem  uWng  i 

^ Ir 


t puclure  liHr  )ae  princar  11-  816^00 


TIOOCVTUOO 


M Corrpucore 
^8788/139 


3630)  and  T120CV3100-82225/2e9SLI 


0 049.00 
umar  300  OH  haAoro  oarO 
aeftuere  PCIMAC  B7S9XO 

• 9F  90S  tcamae  CALL 

a FO  300/500  81195/81475 
a FO  700  81695 

p 0X140/160  CALL 

■ 30101^3300  81068/1240 

■ 3700  81375 

NFaxkne  81175 

• 100/515  81195/1575 

T« 


Fax  Mechinee  end  Fu  paper 
beat  price  natlonwrida 


Meuh  10/20/60 
Cenwi  Fax  20 
ATer  3SOCV3510  81385/1595 

ATar  3520/3530  81095/2650 

■enuairdc  IWII  81345 

RKncs  M120(yMie00  8725/8925 


8122QnS5Q/Cal 
81279 
•13 

819 
819 


■ Vla^ac^P  a%  raaBBcX  aow 

TAapfiix'ii  deduce  Canr  B CA  88900 

aHRtMrdjnibKrHltifvB^Siui 


COMPUTER  SYSTEMS 


COMPUTER 

SYSTEMS 


1988  BEST  BUY 


Case.  MB,  XT  150  ps.  AT  200  PS 
Phoenix  Bios 

• 12  MHZ  XT  $230 

•12  MHZ  AT  $485 


Case,  MB,  XT  150.  PS,  AT  200  PS, 
XT  360K.  AT  1.2,  Controller,  PH  Bios 
•XT  12  MHZ  $330 

•AT  12  MHZ  $710 

Min.  Order  - 3 ea. 


512-467-2330 

ADVANCED  MICRO  TECHNOIOGV 

aRCLE  903  ON  READER  SERVICE  CARO 


BEST  SYSTEM  BUY 


STI  88 $499 

4.77/tOMHz/O  vYail/640K  RAM 
360K  FDD/FDO  Coitfrollsr/KB 
clock/calerKkir/l  serial,  1 parallel  & 

1 gome  port/tSOW  power  supply 

STI  286 $980 

6/to  MHz/640K  RAAV200W 
EnharKed  Ka/1.2  MEFOD 
WD  Dual  PO/HD  Controller 
dock/colervdor/BIOS 

STI  386 $2,595 

With  40MB  HOD 

Other  peripherals 
obo  ovotloble  — CALL 

Summit  Technology 
P.O.  Box  201702,  AusHn,  TX  78720-1702 
(512)  335-0522 

1-800-445-8640 


CIRCLE  se2  ON  READER  SERVICE  CARO 


Buy  Wholesale  from  #1USA  COMPUTERS  & ELECTRONICS 
TOP  NAMES  - BEST  PRICES  - SUPPORT  & SERVICE  “Call  NoW” 

MEMBERSHIP  $25  OFF  THIS  MONTH  1-800  777-1USA 


y 


V. 
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COMPUTER  SYSTEMS 


WYSE 

WYSEpc2Se 
210ft^H2  SI. 125 

2112-12MH2H.526 
2200.10MHz 
2214-12^Mz  cAa 
386.16MHz 


LAPTOPS 

TOSHIBA 
TIOOO  $845 
TllOO  $1,399 
T1200 

T3100  CALL 


HARD  DRIVES 

SEAGATE  MINISCRIBE 

20MQCARO  CALL 
30MOCARO  CALL 
27MG  $625 

45MG  $689 

71MQ  $698 


20MQ  $245 
30MG  $295 
40MG  $485 
65MG  $575 
80MG  $995 


NEC  PRODUCTS 


BEST  PRICES 

F»RINTERS 


ADD  ON’S 


MULTISYNC  It 

CALL 

EPSON 

CAa 

XT  EXP.MEM 

$95 

MULTISYNC  PLUS 

$850 

PANASONIC 

CAa 

XT  I/O  w/aer/per 

$88 

MULTISYNC  XL 

CAa 

TOSHIBA 

CAa 

AT  EXP  MEM 

$199 

MULTISYNC  6S 

$199 

NEC 

CAa 

ATI/Ow/Ser/par 

$85 

MULTI.  WHrrt 

CAa 

STAR 

CAa 

HERC.  COMP. 

$75 

QB1  COLOR  BO. 

$299 

ernzEN 

CAa 

COLOR  GRAPH 

$75 

1024  VIDEO  CARO 

CAa 

ALPS 

CAa 

EGA 

$185 

PORTABLES 

CAa 

LASERS 

CAa 

VGA 

$250 

SPECIALTY  ITEMS 

MW200  UNIVERSAL  I/O  BOARD 

16  EK3HT  BIT  ANALCX3  OUTPUTS 

14  HIGH  VOLTAGE  / CURRENT  OUTPLTTS 

1 ANALOG  OUTPUT 

PLUS  PROTOTYPING  AREA 

10  PROGRAMABLE  DISCRETE  INPUTS/OUTPUTS 


MW777  MULTI  FLOPPY  DISK  SWITH 

A SWITCH  BETWEEN  3.5  AND  5.25  DRIVES.  ALLOWS  USER  TO  HAVE  MORE  T>1AN 
2 FLOPPIES  IN  HIS  SYSTEM.  KEEP  TWO  5.25  AND  ONE  3.5  OR  VICE  VERSA. 


MICRO  WORLD  ELECTRONICS 
SALES  1-800-288-8088  SUPPORT  1-303-988  5907 

PRICES  SUBJECT  TO  CHANGE:  MC,  VISA.  ACCEPTED 
CmCL£  9S7  ON  READER  SERVICE  CARO 


FACT  FILL 


Get  The  Word  Out! 

Your  Product 
Has  Been  Chosen 
EDITOR’S  CHOICE. 

Let  ns  take  yonr  utkie  to  its  highest 
level  of  marketing  potential  with  a reprint! 

To  find  out  how  you  can  have  your  article  or  review 
elegantly  reprinted  • • on  80  lb.  paper  stock . in  4'Color. 
2<olor  or  1-color,  call  or  write  to^y: 

Jennifer  Locke-Reprints  Manager. 
Ziff-Davis  Publishing  Company. 

One  Park  Avenue.  New  York.  NY  10016.  212-503-5447. 

* ' Minimum  quAntit>  .MN) 


SEAGATE  20MB  KIT 

ST-225.  CONT.  CABLES  ^249 

SEAGATE  30MB,  ST-236  $249.50 

SEAGATE  40MB.  ST-251  . . . $358.50 

SEAGATE  80MB.  ST-4066 
MINISCRIBE  40MB.  3650  $329.50 

IpANASOnI^oSoh^^^^".  $168.95 

■ PANASONIC  1524  (24P1N) $525.95 

■ Epson,  Oki.  Fuji,  Camn.  Citizen  SCALL 


$669 


NEC  QB-1  640X480  ^235.95 

ATI  EGA  WONDER  $189,95 

Mono  Graphic  Card  W/Par.  Port  . $49,50 
Color  Graphic  Card  W/Par.  Port  . .$49.95 
FUJITSU  360K  Floppy  Drive  ....  $74.50 
FUJITSU  1.2Meg  Floppy  Drive  . .$85  SO 
TOSHIBA  3 1/2*  Drive  |720K)  $99  50 

LOCrrECH  Mouse $79  50 

EVEREX  2400S  Modem  SCALL 

CPI  1200B  Modem  W/SolTware  $69.50 

200W  Povrer  Supply $79.50 

1 SOW  Power  Supply $49.95 

101  ENHANCED  Keyboard $59.95 

CAU  FOR  OTHER  PRODUCTS 


^■““MONiTOR.S 

system.s““M 

SAMSUNG  Mono  W/T&Swivel  . 
SAMSUNG  Color  W/r&Swivel  . 
SAMSUNG  EGA  W/T&Svrrvel  . . 
NEC  MULTISYNC  II 

. .$74.95  1 COMPLETE  DTK  AT  SYSTEM 
.$236.95  1 80286  Intel  6/13  Mhz  iD  t "2  /I  A 

.$354.95  l40MegH,  Drive.  1.2FO 

.$589.00  |840K  RAM.  MonitorA  lOIXeyboard 

ONE  YEAR  WARRANTY 

/VI  prices  are  subj  (o  change 

(713)988-6566 

(818)915-5495 

C.O..S. 

9896  Bissonnet,  Suite  2^ 
Houston,  TX.  77036 

LAPTOP  SPECIALS 

ZENITH -TOSHIBA -NEC 
• SHARP  • DATAVUE 

The  Latest  Laptops  at  Low  Prices 
along  with  a wide  Selection  of  Acces- 
sories including  . . . 

• AFFORDABLE  SVa’  or  ZW  EXTER- 
NAL and  INTERNAL  DRIVE  UNITS  for 

• UPTOPS  and  DESKTOPS  (360K. 
72QK.  1.2K  and1.44K). 

• OICONIX  PRINTERS  ...  1200  AND 
2400  BAUD  MODEMS  for  UPTOPS. 
For  Low  Pricing  and  Fast  Reliable 

Service  call . . . 

COMPUTER  OPTIONS 
UNUMinO 

for  the  Smart  Buyer 

201-469-7678  • 7 Days 
9AM-10PM  (EST) 

CIRCLE  sse  ON  READER  8CRVICC  CARD 


IBM 

Model  30  gmhz  640k  2/3.$'  . . . $1215 
Model  30  8mhz  640k  20mb  . $1695 

Model  SO  lOmhz  Im  3.5  20mb  . .$2595 

All  Other  Modek  Avaihbk  . $ call 


Deskpro  2$6k  2 Drive $1295 

Deskpro/286  640k  1.2  20mb. . . $2495 
All  Other  Models  Available  .$  call 

Sinlu  XT  640k  2dr  mono $ 695 

lOiiiiu  AT  512k  1.2  20mb  $1195 

I^ripbcrals  & Software S call 

We  Will  Beal  Any  Price  On  Stock  Items 

P C TECHNOLOGIES 


(3U) 


430-2800 


IBM  PS/2's 

Up  to  41%  oTf! 

Rfiail  You/  Ctur 

MODEL  50-386  (New)  $CaIl 
MODEL  60-041  5^95  3^95 
MODEL  60-071  6,295  3,850 
MODEL  80-(Ml  6,995  4,395 
MODEL  80-071  8,495  4,995 
MODEL  80-111  10,995  7,895 

MODEL  80-311  13,995  9,995 

Amerlcaa  Micro  Computer  Center 
2890  Griflln  Road  • Suite  # 4 
Ft.  Lauderdale,  FL  33312 


(3051985-9406 

qWCtESMONREAOERSCTVICECARO  , 


HW/Disk 
Drives 
begin  on 
following  page 


J 


V. 
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DISK  DRIVES 


DISK  DRIVES 


150  Mbyte  Package $3,195 

320  Mbyte  Package ....  $4,495 

• 16  msec,  access  time 

. Supports  DOS.  Xenix,  UNIX  on  AT's  and  386’$ 

. EDSI  controller,  cables,  mounting  hardware 

• 1 year  swapout  with  FREE  hotline  support 

CALL: 

r-800-922-9050 

(In  Texas,  512-346«360) 

, Ten  X Technology,  Inc. 

4607  Spicewood  Springs  Rd..  Bldg.  3 ’ Austin,  TX  78759 

aRCL£  77»  ON  READU  SERVICE  CARO 


PS/2  and  Laptop  Compatible  Systems 


S2r  360K  or  1.3M»  Eittmai  for  P%J7 

modNS  25  30.  SO  60  80  Easy  sefup 

profMStonally  bu>ll 

380K  (•26  f XPSy  S2I0.00 

1 2MO  (*29  6kPS)  S310.00 

1.44Mb  3.9*  <Mvm  road.  wni«.  formal 

both  720K  arid  i 44Mb  formats 

T«ac  ar>d  Totlxba  1 44Mb  w.  frame 

(•19mDi  ilSEOO 

External  1 44Mb  case  power  supply 

cable  r«20  EHOf  927S.00 


• 720K  IS*  ToaMba  drtvee  w/KN 
(•t  N0352DSm.OO 

• Compeicard  floppy  dM  controNr  lor 
PC  XT  AT  386  Adds  4 fioppys  of  any 
hmd  1 44.  t 2.  720.  or  360K  to  your 
computer  Software  included  {•lOHDCl 
9190.00 

• 9.29*  360K  Eilemal  for  all  Toshiba  lap- 
tops and  Zenith  181-92  and  93  laptops 
Toshiba  models  (•€  SPW)  9239.00 
Zenith  models  rai r ZPHV)  9245.00 


■ Adaptec  2372  RLL  eontroNer.  2 hard,  2 floppy,  sustamed  l 1 mferfeave  9220.00 

▲ CHI  TOLL  FREE:  800-544-4252.  CA  & tech  info  (619)  589-1816 
MIcroSenae  5580  La  Jolla  Blvd.  Suite  313.  La  Jolla.  CA  92037 


TO  PLACE  YOUR  AD 
IN  PC  Magazine  Marketplace 
Call  (212)503-5115 


8 INCH  DISKETTE  SYSTEM 

Read,  write,  and  format  diskettes  from  IBM 
mainframes,  minicomputers,  data  entry  equip- 
ment. etc.  Complele  easy  to  use  software  han- 
dles EBCDIC  conversion  Can  read  and  write 
CP/M  B-inch  diskefles  (many  formats).  You 
also  can  use  B-mch  drives  for  PCOOS  files: 
12(X)  KB  per  diskette'  $1395  complele 
MICROTECH  EXPORTS 
525  Alma  Street 
Palo  Alto.  CA  94301 
415-324-9114 

PS/2  DRIVES  FOR  PC'S  ATS 

Compa(iKfl-PC.  $329 

CompatiKil-AT $309 

Built-in  floppy  controllers  no  problem.  Sup- 
ports multiple  drives  and  formats.  Lets  your 
computer  use  IBM  PS/2  1.4M  diskettes  plus 
more.  Call  for  turthei  information 
VISA4i4(X0D/CHECK 
MICRO  SOLUTIONS  COMPUTER  PRODUCTS 
132  W.  Lincoln  Hwy. 

OeKalb.  IL  60115 
815-756-3411 


DISKETTES 


Why  waste  your  time 
formatting  disks? 


Preformatted  disks 
save  you  time  and  money! 

Memorex  • Nashua  • 3M 

5V4"  (from  48c)  • 5V4"  HD  • 3’/2"  • 3V2"  HC 
Call  toll-free  TODAY! 

1-800-321-4668 

In  Colorado  (303)  234-0871 . Open  8:00  to  5:30 
Mountain  Time,  Monday — Friday. 

ALF 


ALF  Products,  1315F  Nelson  St,  Denver,  CO  80215 


CIRCLE  974  ON  READER  SERVICE  CARO 
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PLOTTERS 


PRINTERS  SECURITY 


TheZericon 
Model  3600-D  Plotted 
Astounding  price  and 
performance  for  % 


r"!  -T-.' 


only  $2295.“" 


Zcrieoii  dam  to  compare  value 

*Pricei  a Kill  $1,000  leu  than  our 
nrarnt  compenicw. 

•CompatiWUnrr  0(vrMn  with  all 
(upular  CAO  tt^warr  Mippomnt 
CM  PL.'“ 

•Speed:  at  7 incha  per  lecond.  the 
WOO-D  oAcn  the  bM  pnce- 
peHbrmance  ratio  in  in  clan. 

• RcpcataMUryi  .001  mchn  auures 
ddrav  ins  qualirv  vm  can  he  proud  of 


* Vacuum  paper  hold  down  aatum 


Dealer  inquina  mviied. 


POWER/COOLING  SUPPLIES 


TURBO-COOL  150: 
Cool,  Quiet  Power 


iOOCl  POWER  COOUNG  NOtlE  PRICE 

STMOUO  n 1S0W  1IX  $T0  w 

STAROWDAT  2fl0«  VOX  STO  t12S 

$Q1S0  PCIT  tSOW  vn  -44S  tta 

soai  AT  MOi  VU  -Oh  |1W 

TcisopC/n  issw  2ix  -$os  no 

TC200  PCXT  700W  LH  STO  HIS 

TC2SIAT  28PW  1JI  STO*  tW 

FCC  UL,  ITOV/tAOV  4 d'<r«  plugs  n«4ry  duty  conv 
ponpnts  pItentM  COOlmg  sysle«n  ’ yMr  ai'fiAty 

PC  COOLING  SYSTEMS,  INC. 

31510  Mountain  Way.  Bonsall  CA  92003 
(61»>  723-9513  VISA/MC'COQ/PO 


Cool  It...’ 


...  and  Enhance  Computer  Reliability 


The  NEW  Cool  Chip  Heat  Sink  Easily 
attaches  to  your  Processor  or 
Coprocessor  for  up  to  25**  Cooler 
Operation  and  Longer  Life!  Fits 
PC's,  XT's,  and  compatibles. 

ORDER  NOW!  or  send  for  Free  Info. 


/ CIRCLE  8M 

A/yjm  ON  READER 
• SERVICE  CARP 


wsa/NC 

P 0 BOX  334.  Dept  P8 

OCAlit 

CHtex 

Grm«s.  TX  77619 

taquMNS 

•rCOO 

Phone  Orders  409-967  3176 

POWER  SURGES  ARE  THE  BIG 
DESTROYER  OF  COMPUTERS! 

So  when  SAFEWARE  designed  the  original 
computer  insurance  policy,  they  decided  to 
cover  even  the  notorious  POWER  SURGES. 
Today  you  can  buy  comprehensive,  full  replace- 
ment protection  against  theft,  accidents,  fire, 
earthquake,  water  AND  power  surges  lor  as  tittle 
as  a year  Cal!  tor  details  & immediate 
coverage.  1-fi00-04d-3469. 

SAFEWARE,  The  Insurance  Agency  Inc. 

2929  N.  High  Street 
P.O.  Box  02211 
Columbus.  OH  43202-0211 


SPEED  DEVICES 


IBM-AT  SPEEDUP 

The  High  Performance  Speedlnjector"' 


iY  ReptacBS  the  CPU's  Crystal  with  a reliable  frequency 

|ynlhesizer  lor  full  compatability.  Easy  plug-in  installation 

a 0 e / 8 8 7 Fof  The  CPU  — 100%  continuously  variable  frequency 
from  6-14  MHz.  selectable  while  running  ▲ Mode  Switch  tor  switching  between 
Standard  and  Variably  set  speed  A Full  hardware  Reset  Switch.  Forlhc  80297 
— Independent  90287  speedup  A selectable  from.  Standard  2/3  CPU  speed.  6. 

10.  12.  14.  and  16  MHz  actual  80287  speed  A The  fastest  80287  speeds 

available 

XCELX  Models 

The  Desktop  Remote  Version  — Variable  CPU  control.  Mode  Switch 
and  Reset  Switch  are  all  conveniently  located  on  an  easy-to-use 

desk-top  controller  I*XA03-R)  8159.95  I 

The  Peer  Mounted  Version  — Variable  CPU  control,  Mode  Switch  and  I 

Reset  Switch  are  located  on  the  rear  panel  of  the  AT (aXA0l-N)  899.95  I 

The  Spi^  Umtln"’  — SoHware  for  the  XCELX  that  will:  Display  exact  XC'"  ''  ' 
speeds,  for  fine  tuning  of  the  CPU  speed  A Speedup  the  Hard  Disk  A C 


ly  Disk  "Drive  Not  Ready”  error  A Speedup  Keyboard  . 
’ 80287  — 8. 10. 12. 14  and  16  MHz  Test  rated 


MSX  RAM  - 128K  A 256K.  100NS  8 

tale  — The  Famous  A . 
ryslaUCPU  Speed)  16/6.  ' 
le/v  5,  zo/10  mHz 

INCREASE  OVERALL  SPEED  - UP  TO  300% 


(«SU01-A)  839.95  I 

(AMPUICall  I 
CUI-A)  8259.95  I 
(•RPl)$Call  I 


.(#CA1-16/17/18/19/20)  819.95  I 


er  Line: 

641-3322  ext.  1110 
ret  Line: 

-788-9002 


Post  Office  Box  866  A Flemington.  New  Jersey  A 08822 


CIRCLE  S96  ON  READER  SERVICE  CARO 


SOFTWARE/ ACCOUNTING 


PC-FUND 

The  leading  tund  aaounling  system  lor  local 
govts  and  noo-pnrtil  organuations.  Modules 
include  General  Ledger.  Accounts  Payable.  En- 
cumbrance. Obligalion  Tracking.  Accounts  Re- 
ceivable. Payroll,  Budgeting.  Fixed  Assets  and 
Donor  Receipts.  The  system  supports  up  to  99 
funds,  9999  depts.  PC-FUNO  runs  on  the  I6M- 
PC  and  most  MS-DOS  and  I^NIX  computers. 
AMERICAN  FUNDWARE.  INC. 

P.Q  Box  773028 
Steamboat  Springs.  CO  60477 
(800)  551-4458  (303)  879-5770 


dBASE  ACCOUNTING  TOOLS 

'GENERAL  LEDGER  'ACCTS  PAYABLE 
‘CHNVOICER  & A/R  'SALES  ANALYSIS 
'SERVICE  BILLING  'ORDER  ENTRY 
'JOB  COSTING  'JOB  ESTIMATING 
•PURCH  ORD/INVENTORY  'PAYROLL 
$99ea-t-s&hw/d6ASE2.3or3-i-  Source  Code 
dATAMAR  SYSTEMS 
4d76-P  Santa  Monica  Ave. 

Swi  Diego.  CA  92107 

(619)223-3344 

Visa-MA:-AMEX-Check-COD 
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ACCOUNTING 


BUSINESS 


World's  Finest  Fund  Accounting  Software 

One'll  lcdf|«'  Ulilrty  BiMinf;  Police  CtUlKm 

Account  Pav^blr  Bininns  licenw  Cath  M^iugemeni 

Pure  haw  Odef  AccounH  Recen^ble  Wori  Maruftfownt 


UNIX,  XENIX,  VMS,  MS-DOS.  rS/2.  Nc^voH(S 

CORBIN  wii.i.rrs  systems 

35754  Mmion  Blvd.,  Frrmonl,  CA  94536  • (415)  790-5600 
Citio,  Nof>-Profrts,  Grants,  Utilities,  Counties.  Education,  Special  Districts 


ORCLE  SM  ON  READER  SERVICE  CARO 


''  Money-Back  Guarantee  '' 

You'll  PASS  the  CPA  Exam. 

Over  2.100  multiple-choice  and  essay/ 
problems  with  text  solutions  Irom  recent 
CPA  exams.  The  software  keeps  your 
scores  and  tailors  your  study  to  the  material 
you  need  to  pass  the  exam  Continuing 
Professional  Education  courses  with  hour 
for  hour  credit  also  available  Call  lor 
brochure  and  OEMO  information 

1-800-241-9700 

in  Colorado:  (303)  799  0099 

For  IBM  PC's  and  compatibles 
AMEX.  MasterCard.  Visa  accepted 


14  Inverness  Dr  East.  F-104 
Englevrood.  CO  80112 


MiooMasfi' 

CIRCLE  sea  ON  t^AOER  SERVICE  CARD  ^ 


TOE  PAY9SOLL 


If  you've  been  looking  for  a 
payroll  with  the  power  to  handle  a 
real  job,  you  just  found  it  This 
system  is  the  same  one  used  on 
the  HP3000  super-minis  with 
features  you  didn't  think  you 
could  possibly  get  on  a PC... .like 
accruals.  401k  plans,  user- 
customized  data  and  special 
computations,  a report  wrHer 
and  more.  $600 


6S17S  Oine  Falls  Road 
Bend.  OR  97701 
(503)  388-3800 


aRCLE  759  ON  READER  SERVICE  CARD 


RBASE  for  DOS  Users 

• General  Ledger 

• Account  Receivables 

• Account  Payables 

Includes  source  code  with  a 
30  day  trial  period. 

The  RB-  ACCOUNTANT  II  299.95 
Shipping  & Handling  10.00 

* RBASEFOROOSv«rMin21r*4ur*«  * 

Software  Specialist 
5620  Princess  Or. 

Rockford.  IL  61109 
815-396-6863 

CIRCLE  642  ON  READER  SERVICE  CARO 


MIP  FUND  ACCOUNTING 

The  MIP  Fund  AccounUng  System  mee&  the 
financial  and  managerial  reporting  requirements 
ol  noi-lor-profit  and  gcNcmmental  organizations. 
The  SyslOT  features  multiple  fund  and  fiscal 
years,  user-defined  reports  and  six  leiels  ol 
accrxjnl  coding.  Modules  ofleied:  AP.  AfL 
Payroll,  Enojmtxance.  Expenditure  Budget  Reve- 
nue Budget  and  Lolus/D^  Inlerlace.  MIP  FAS 
is  available  for  IBM  )(T  and  compabbles 
MICRO  INFORMATION  PRODUCTS 
505  Easi  Hunlland  Dr..  Suite  340 
Austin.  Texas  78752 
(512)  454-5004 1-800-MIP-FUND 


DAC-EASY  2.0  ADD-ON 

Avoid  DAC-Easy  reporting  limitations  Create 
free-lormat  financial  statements  or  reports  with 
WordSheei  imeractiw  report  design;  Whal  you 
see  is  whal  you  gel  Oired  aixess  lo  accounting 
data  to  produce  any  report  Easy  to  learn  and  use 
Works  with  any  laser  or  primer.  $79.  Visa^C 
Audimation  Corporation 
36  Bridlewood  Blvd. 

Agincourl.  ON  Canada  M1T 1V1 
(416)  494-7620 

IRIE  POINT  OF  SALE  SYSTEM 

Fast,  flexible  Retail/Wholesale  management 
system.  Inventory  control.  Multiple  price  lei«ls. 
Automatic  price  & desaipiion  look  up.  Order 
entry/invoicing.  Add/delele  entries  before  final- 
izing sale.  Cash  drawer  access  secured  by 
password  Sales  tax  summary  Cash  receipt 
journal.  A/R.  Billing/Siatements. 

IRIE  Systems 

3095  South  State  Road  #7  Suite  203 
Miramar.  FL  33023 
305-981-5747 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Marketplace 
Call  (212)  503-5115 


TflE  GENERAL  STORE 

^RETAIL  OPERATIONS  SYSTEM < 


Accounts  Receivable 
Point  of  Sale 
Inventory  ^ nnimt 


Accounts  Paynbie 
Mailing  List 
General  Ledger 


The  old  general  store  sold  everytning  from  A to  Z Now  there  is  a 
retail  software  system  that  controls  every  type  retail  business 
from  Apparel  stores  to  Zoo  gift  shops.  The  General  Store  system 
is  a reliable,  field  proven  business  tool,  developed  by  retail 
management  and  computer  professionals,  successfully  serving 
dozens  of  different  retail  businesses  Best  of  all.  it  is  a complete 
multiuser  business  system  providing  online  credit  card  authoriza- 
tion and  support  for  bar  code  scanning,  electronic  cash  drawers 
and  specialty  receipt  printers  For  a limited  time  only  $995  Visa 
and  Mastercard  accepted  Dealer  inquiries  invited 
Crichlow  Data  Sciences,  Inc.  (604)  426-7628 
P 0.  Box  6420  Virginia  Beach.  Virginia  23456 


CIRCLE  753 
ON  READER 
SERVICE  CARD 


THE  DEPARTMENT  STORE  OF  RETAIL  SYSTEMS 
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TRACK  TIME.  CAPTURE  CASH. 
NO  SWEAT. 

►timeslips’  IIN 


Perfect  for  attorneys,  accountants,  consultants,  and  ALL  service  profes- 
sionals. By  automatically  tracking  time  and  expenses.  TIMESLIPS  III  gives 
you  faster  and  more  accurate  billing.  The  ability  to  recover  cash  that  could 
have  fallen  through  the  cracks.  And  a better  handle  on  your  own  productivity. 


Memory  resident,  uses  60K  RAM 
Tracks  time  with  a "stop-watch" 
Batch  enters  time/expense  data 
Thousands  of  custom  bill 
formats 


Generates  custom  financial 
reports 

Exports  data  to  spreadsheets 

and  databases 

Auto  backup,  buitt-in  macros 


Optional  "Accounting  Link"  software  bridge  makes 
TIMESLIPS  III  compatible  with  Dac-Easy  Peachtree  . 
Great  Plains’,  and  many  other  accounting  packages. 


(Rated  9,3  by  InfoVforld) 

"TIMESLIPS  is  the  best  time  end  billing  system  at  any  price." 
—Chicago  Iklbune 

1-800-338-5314  TO  ORDER 

Call  617-768-61X  for  inkxmation/rush  service. 

$199.95  plus  S7.00s/h 

Not  copy  protected.  30<^  money  back  guarantee. 


! L ^N<0flTHEDG€ 

L=  = SOFTlJUflRE  CORP 

4~4«4«m4  — 4«4- 


239  Western  Avenue  | 
Essex.  MA  01929  4 
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BUSINESS 


COMMUNICATIONS  CONSTRUCTION 


HIRE  - PROMOn  - EVALUATE 

A befiet  way  (o  mate  accurate  and  justifiable 
decisions  abooul  people.  Saves  you  time  on 
documentation  and  approvals  for  applicant 
screening,  (nterviews  and  merit  reviews  Be 
clear  about  evaluation  criteria  Graphic  setting 
of  wergbts  and  assessments  DECISION  PAD 
lor  PC's  is  $195  ON  30-OAY  No  Risk.  Or  lest- 
drive  FREE  DEMO  DISK  (limited  lime). 

APIAN  SOFTWARE 

P.Q  Box  1224 

Menlo  Park.  CA  94026 

(800)  237-4565  ext  122  or  (415)  851-8496 


PC  ORDER  PAD 

Smarter  ffian  a Cash  Register.  Handles  Cash  and 
Charge  sales.  Prints  Receipt/Picking  slip  Reports 
Sal«  totals  with  margins.  Tracks  inventory.  Easy 
& Fast  On-line  HELP.  Options  include  Bar  Code 
or  OCR  Cash  Oraner  Network  or  Remote  site 
versions.  Runs  under  MS/PC  DOS.  Customizing 
Milable  Dealers  invted. 

COLUMBIA  SYSTEMS.  INC. 

10420  S.E.  Hillcresi  Drive 
Portland.  OR  97266 
(503)  654-7722 


SOFTWARE  FOR  FREEUNCERS! 

Features:  Expense  Tracking.  Invoicing,  Contact 
File  & Mailing  List.  Bill  your  expenses,  track 
leads,  mate  tax  prep  a snap!  Ea^  to  use  and 
customize;  full  manual,  no  accounting  jargon. 
Try  it  for  $40  (NY  add  8.25%);  just  $90  more 
to  keep  it.  "SO-day  NO-RISK  GUARANTEE  " 
(Uses415K) 

“Tony  Stewails  HOME  OFFICE  "'' 

309  West  109th  Street.  No.  2E 
New  York.  NY  10025 
(212)  222-4332 

“ * * 1-2-3  SIMPLE  AS  1 2 3!  * * * 

SPREAOSHEETING  101  simptilies  learning  ^ 
Lotus  1-2-3  leatures  with  256  pg  Workbook  & 
diskette,  lockage  also  includes  handy  keyboard 
template  plus  171  pg  Reference  Book  for  simple 
answers  to  complex  questions.  SSIOI  is  a 
complete  learning  & user  package.  Only 
$6995'  30  day  money  back  guarantee' 
SIMPLE  SOFT 
P.O  BOX  417430.  Oepf  C 
Sacramento.  CA  95841 
916-338-3857 


QubeCalc'** 
InstaCalc'” 

**Qet  a 10%  discount  If 
you  mention  this  adtl 

QubeCalc'*  is  a powerful  3D 
spreadsheei  that  adds  pages  to 
allow  mstanl  consolidation. 

InstaCalc'*  is  a lull  power  pop-up 
spreadsheet  that  lets  you  cut  and 
paste  with  your  word  processor. 

PLUS;  help  screens.  Import/export 
1-2-3  & dBASE,  graphics,  macros, 
sorting,  Unking,  and  much  morel 
OubeCalc  Is  $69.95,  instaCalc  Is 
$49.95  (Check/VISA/MC). 

FormalSoft  (80ij56s-097i 

Box  1913  Sandy.  UT  64091 

CWCLE  770  ON  RfcAOCB  SEWVtCE  CAWO 


BUSINESS 

PROJECT 

MANAGEMENT 

PROJECT  MGT.  INSIDE  1-2.3 

Project  Calc  aeates  projects  on  your  1-2-3 
worksheet  with  30  new  ^ functions  and 
menus  Draw  Gantt  timeline.  PERT  network  and 
calendar  on-screen  or  thru  PrintGraph.  Roll  up 
project  costs  into  1-2-3  budgets  and  ask  "whai- 
iF"  with  schedule  or  cosis.  $149.95  with  30-day 
money-back  guarantee. 

FRONTLINE  SYSTEMS,  INC. 

P.Q  Box  7406-PC 

San  Francisco.  CA  94120-7406 

800-451-0303  Ext  55.  916-677-7171 


COMMUNICATIONS 


COMPUTER-TELEX-LINK 

Your  PC  can  send  and  receive  telexes  quickly 
and  easily  with  Computer-Telex-Link  R^lace 
that  aging  telex  machine!  Add  telex  »nrice  to 
your  business  for  cost  effecliw  worldwide  com- 
municalions!  Con^er-Telex-Link  transforms 
your  PC  into  a state-of-the-art  communications 
tool  lor  telex. 

Cawthon  Scientific  Group 
24224  Michigan  Awnue 
Dearborn.  Michigan  48124 
Phone;  313-565-4000 


MULTI-LINE  PC-DOS  BBS 

The  Bread  Board  System  (TB6S)  • Secure, 
reliable,  luil-leatured  commercial  EIS  lor  IBM 
XT/AT/386/PS2  or  compatible  Easily 
customized  by  non-programmers.  Kermtt.  X & 
Y - Modem  High  p^ormance  allows  up  to  32 
simultaneous  callers  User  audit  trail 
300/1200/2400/9600  bps. 
eSott.  Inc 

15200  East  Girard  Avenue.  Suite  2550 
Aurora.  Colorado  80014 
(303)  699-6565 


TAPCIS  & PC-MagNet 

Fast,  Easy,  and  Inexpensive! 

TAPCIS  is  the  complets  communicalions 
program  lor  ComptiServa  and  P&MagNet. 
Think,  read,  type,  and  edit  offline  for  free. 
Then  go  online  and  see  why  PC  Mag 
said  it  blasts  messages  onto  the  screen.* 
(S/67)  The  favorite  among  thousands  of 
sawy  users  and  sysops,  TAPOS  has  I al: 
afull-fealured  integral  editor  vwlhWP/W* 
commands,  lime  & charges  accounting, 
fast  batch  downloads,  and  more. 

$79  for  disks,  manual,  and  a tree  hour 
on  CIS.  No  risk  90  day  money-back 
guarantee.  MC/Visa/check/approved 
purchase  order  (U.S.)  Orders  shipped 
within  24  hours.  Supported  on  OS  in  the 
TAPCIS  Forum  (GO  OS  then  GO  TAPO^ . 


Support  Group,  Inc. 
P.O.  Bex  1577  (PC7) 
Baltimore,  MO  21203 
(too)  USA-OROUP 
(201)  ttf-7H3 


TAP 

CIS.. 


SEND  FAX  FROM  YOUR  PC 
FOR  $39.00! 

Use  the  Xpedite  service  lo  lax  documents  in 
crystal-clear  print  direct  from  your  PC  lo  fax 
machines  around  the  world  Forget  about  print- 
ing a hard  copy  first  and  then  wailing  tor  the  tax 
machine.  Forget  about  costly  fax  boards  that 
take  minutes  to  transmit  every  page  and  tie  up 
your  PC  All  you  need  is  an  asynchronous 
modem! 

Electronic  Courier  Systems.  Inc. 

2 Industrial  Way  West 
Eaiontown.  N.i  07724 
(800)  227-9379  or  in  N J (201)  389-3373 


COST  ESTIMATING/BIDDING 

Powerful,  comprehensiw  system  for  building 
fast,  accurate  and  competitive  estimates.  A 
complete,  stand-alone  program  Menu-driven, 
very  easy  louse.  Over  30  types  of  reports.  IBM 
XT/AT  and  compatibles.  Hard  disk,  512K.  dB  III 
version  with  source  code  also  avail.  System 
$245.  demo  $15  (CA  add  tax).  CKM)/C0D. 
CPR  INTERNATIONAL.  INC. 

2038  Lake  Shore  Ave 
Oakland.  CA  94606 
415-268-1948 


CONSTRUCTION  MANAGEMENT 

Atlordable,  undersland^te  software  for  build- 
ers Job  cost,  billing  time  and  materials  or  per- 
cent complete,  payables,  change  order  and 
retention  tracking  in  one  package  Prints 
checks,  statements,  bids,  30  + repiorts.  Clear 
manual  & help  windows,  backed  by  our  profes- 
sional phone  support  stiff  $795 
YAROI  SYSTEMS.  INC 
930  Laguna  Street 
Santa  ^rbara.  CA  93101 
(805)966-3666 


CONSTRUCTION  ACCOUNTING 

The  CMAS  System  is  designed  (or  confractors 
where  tracking  job  costs  is  required.  Modules 
indude;  Job  CosL  PR.  A/R.  A/P.  GL.  PO's. 
inventory.  Service.  Dispatch.  Estimating.  Invoi- 
cing. and  Report  Generator  CMAS  is  fully 
integrated  Multi-Terminals  available 
OATA-BASICS 
IICXXI  Cedar  Road  Suite  110 
Cleveland.  OH  44106 
(216)  721-3400 


MULTI-LINE  FUN  AND  GAMES 

Run  A POP  net  social  center ' Up  to  23  lines  of 
chat.  CB,  games  such  as:  traders,  adi«nture. 
mazer,  skunk,  liars,  poker,  blind  chess  Graph- 
ics for  games  (w/POP  term).  Mail  and  bulletins, 
of  course  Sysop  tools  for  accounts/house- 
keeping  HW/SW  for  7 lines  is  under  $3700 
Users  pay  60  cents/hr 
KINESIS  CORP. 

3000  Citrus  Circle.  Suite  212 
Walnut  Creek.  CA  94598 
415-932-1146(v)  or  415-932-GAME(m) 

MULTI-USER  BBS 

(FOR  IBM  PC  AT) 

TEAMale  • a maintrame  quality  BBS.  A mini 
(kimpuserve  Full  screen  cursor-controlled  in- 
(ertace,  topic  outline  structure,  public  and  pri- 
vate topics,  audit  trails,  xmodem.  integrated 
mail,  content  retrieval  and  more.  MS-DOS. 
XENIX  and  UNIX  <^100$ 

MM6  Development  Corporation 
1021  No.  Seput^  Btvd..  Suite  K 
Manhattan  Beach.  CA  90266 
(IN  CA)  213-545-1455  800-832-6022 


THE  SHOWCASE  FOR 
PRODUCTS  AND 
SERVICES  IN  THE  MS 
DOS  MARKET  . . . 


DATA  BASE 


DON'T  BUY  CUPPER-  UNTIL.  . . 

you  see  our  tree  dBASE  Compiler  Evaluation 
Kit  Contains  a demo  disk  with  8 PRG's  and  the 
results  of  compiling  with  Clipper.  Quicksilver, 
and  FoxBASE  PLUS.  See  for  yourself  how  all 
three  compilers  work.  Also  IS  benchmark  tests, 
detailed  brochures,  and  complete  reprints  of 
magazine  reviews  about  all  three.  FREE.  NO 
OBLIGATION.  Call  24  hrs. 

^ dBASE  III  + COMPILER  DEMO  J 

datiBASE-Specialties 
P.O  Box  2975 
Oakland.  CA  94616 
(415)  652-2790 
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DATA  BASE 


DATA  ENTRY 


NO  FUSS  dBASE  III  PLUS 


KAOCT  to  • utWty  tocorporsHna  uMr  (pMiftod 
kMtrucltoM  to  a^top  • pfolootoonto  lookino 
dotaboM  manaQomont  appPcatton  In  wtowtoo. 

■ PnducM  eoMptoto  niwiw  dth9n  appAetftOM 

• No  a8*Se  proprwnmhp  Mportonc#  looutrod 

• Juot  toUow  InotrueUeno  i termon  ptwopto 

• Noport  monogomont  tof  tO  fWporto  J toPoto 

• Oyoowto  MtoKtop  (frtrtuo/  tori  on  7 fioUo) 

■ CompfotmfioNm  utmtr  * ooftto  monu  aphooo 

• Eaponoton  opHon  Ibr  dBASf  proprammoro 

- CMvaotor.  Mwiwhc.  Otto  antf  Logical  HatOa 

• Soooorta  UP  to  M flototo  oar  aopHoaUoo 

• /UitomoHe  at  cuotoni  data  aeraao  /OrmaWng 

• ^ fflpf  Ato  ^won  twIatlonaO  fltofaftiioi 

• dBASe  m PLUtTraqumd  <no  dBASE  ^onaa) 

Only  «60.B6  • IS.M  Mpplno  t hwtoHna. 
totototoP  It  you  roquirw  KAOET  an  a X3’  diak. 

Fanfwo  Conputor  Sorvtooo 
P.O.  Box  MIS 
MOIvtoo,  Nov  'talk  11747 
ORCU  7W  ON  READER  SERVICE  CARO 


ROOTS  II  FOR  GENEALOGY 

Organue  your  tamily  tree  and  prim  camera-ready 
tamily  tnoks  containing  charts,  text  and  indexes. 
Store,  retrieve  and  display  1.000's  of  tamily  tacts 
with  biogiaphcal  sketches  and  source  documerv 
btion  Li^itning-tast  searches  and  sorts.  250 
page  manual.  Sabsfaclion  (^jaranteed.  Write  tor 
tree  ProchurE  S195(  + CA  tax). 

COMMSOn 

2257  Old  Middletield  Way.  Ste  A 
Mountain  View.  CA  94043 
415-967-1900 

DataEase  2.5  USERS 

A toolkit  to  provide  DataEase  users  with  the 
capaPilily  to  perform  several  unpleasant  and 
formerly  impossible  tasks  al  the  touch  ot  a key. 
Sa^  Irme.  speeds  de^opmeni.  aids  docu- 
mentation. helps  isolate  bugs,  menu  driven. 
Requires  IBM  or  compatible  (49.95  includes 
S&H  check/MO 
JAOA  DEVELOPMENT  CORP 
P.a  Box  6125 
Springiield.  VA  22151-6125 


SQL  A QBE  on  dBASE  & LOTUS 

dOUERY  2.1  is  an  interactive  query  system  and 
report  writer  on  dBASE  and  LOTUS  files  using 
SQL  (IBM  DB2  compatible)  & Query-By-Exam- 
ple Its  nice  windowing  facilities  Id  users  easily 
do  ad  hoc  queries  on  their  dBASE  and  LOTUS 
files.  $150  dOUERY/lib  is  a C-cailable  SOL  lib 
(dOUERY  2.0  included^  $295  Add  $5  s/h. 
QUA06ASE  Systems.  Inc. 

1567  Keith  Drive 
Campbell.  CA  95006 
406-666-0607 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Marketplace 
Call  (212)  503-5115 


'ttmitluairdall  nf  the  Pt'.-hasrd  data  mtry 
tytlems  INttif.  PC  and  Iba  OPX  rtrjianiza 
turn  stiMtd  tiul  at  claarly  taprrvir  ' 

— Compuirr  .Manuficturer 
SU  of  ihc  ten  largest  compaale*  to  the 
ILS.  have  aeleaed  ROOE/PC.  Call  tor 
your  evaluation  copy  today. 

DPX 

20825  Mrvcnv  Creek  filtd 
Suite  i.50-P 
Cupertino  CAV5()U 
(408)  9-3-9292 


CIRCLE  SM  ON  READER  SERVICE  CARO 


DATA  ENTRY 


has  changad. . . 

From  kaypunchM  (o  3741t  to  Fourffhm, 
CADE,  and  Nixdort . . . Now  ovon  iho  most 
coiihMx  dau  entry  is  quck/y  moving  to  PCs 
Whather  on  one  PC.  or  on  dozans  m a LAN. 
KayEntryM  prowdas  a prolasBionalgrada 
dataanlryiyMm.  ttasaatoTusa.  productivity. 
VKl  unmaicitad  range  of  capabilrtiea  have 
made  it  ttw  moat  wi^  used  PC-t>a^ 
systam  In  the  wertd. 

Isn't  It  time  to  bring ^ur 
data  entry  up-to-date? 

KevEntrvlll 

Complete  Evaluation  Package 

Wust  S42  SO,  delivered. 

■533-6879  orraosizsiMas 

CIRCLE  sar  ON  READER  SERVICE  CARO 


DATA  ENTRY  EMUUTOR 

You  will  no!  lind  any  PC  Data  Entry  System — 
FASTER.  EASIER  to  use.  or  LCMDEO  with  more 
USABLE  features.  Distribution  Worldwide  The 
EMULATOR  will  meet  youi  Data  Entry  needs- 
OR-retum  it  with  no  obligation  PC  or  DE  style 
keyboard.  Fully  nms  driven  Price  $395  30 
DAY  FREE  TRIAL  Also  avail  tor  IBM  S34/36. 


COMPUTER  KEYES 
21929  Makah  Road 
Woodway.  WA  98020 
(206)  776-6443 


VANTAGE  DATA  ENTRY 

D A TA.  SPECIALIZES  in  Data  Entry  software/ 
hardware/support  & otters  the  solution  to  your 
PC-based  data  entry  needs  with  VANTAGE  soft- 
ware Runs  on  staridalone  or  nehvorked  PC's 
Contains  the  most  ADVANCED  features  which 
are  not  combined  in  any  other  PC-based  data 
entry  system.  Demo  Padcages  available 
Direct  Access  To  Automation  (D.A.T.A.) 

303  Beach  Road 
Burlingame.  CA  94010 
800-538-DATA  or  415-342-8822 


VDE— ViUno  Data  Entry 

The  premier  data  entry  system.  Futl-leatured  to 
replace  key  punch  & keydisks.  Full  screen 
"F(WMS."  double-key  verity,  wide  variety  ot 
options,  crossfoots,  subtotals,  batch  balancing, 
duplicating,  statistics,  skipping,  etc.  Character, 
field  & record  level  validations.  $120-600.  Also 
tor  minis. 

VIKING  SOFTWARE  SERVICES.  INC 
2815  East  Skelly  Drive.  Suite  616 
Tulsa.  Oklahoma  74105 
(918)  745-6550 


DATA 

MANAGEMENT 

FIND  THAT  FILE— FASTI 

ADAXIS  GROUP  has  created  the  complete  disk 
cataloging  system  The  Marsupial  Collection  '* 
pinpoints  your  disk  in  seconds  vtd  updates 
diskette  label  pock^  (patent  pending)  quickly. 
Cataloger:  $39.95.  Labels  (quantity  100)  3)^*: 
$20.00.  bV*-:  $25.00;  Bernoulli:  $125.00. 
$2.00  handling  (Utah  residents  add  6.25% 
Tax^ 

ADAXIS  GROUP 
68  East  Kensington  Avenue 
Salt  L^  City.  Utah  84115 
(601)486-6300 


DESK  TOP 
PUBLISHING 


DESK  TOP 
PUBLISHING 


VENTURA  AM)  PAGEMAKER  USERS 

COREL  HEA0LI€  creates  un«|je 
headmes.  ones  logos  or  graphe 
embeishmerks  tor  use  in  Ventua  or 
PageMaker  $185  US.  Wifi  COREL 
N»VFOKr  you  can  stretch,  rotate,  gray, 
shadow  or  shade  PostScnpl  Pkjs  toots 
tor  use  in  Ventera  $185  US.  COREL 
VENTURA  imLJTIESxKiudesStyter.lo 
pnrt  your  styte  sheets  and  6 cither 
powerful  paAa^  $99  US  COREL 
TABIN  lets  you  easily  import  aspread- 
sheel  nb  any  desktop  putishinQ  or 
wotd-proces^  paUbge.  $99  US 
CORO.  SYSTBSCOn^TfON 
1600  Caring  Ave.  Ottawa.  ONT  K12  7M4 
(613)728-^ 

CIRCLE  590  ON  READER  SERVICE  CARD 


Electronic 
Page  Processing 


t L300  ht-re$  output  up  to  2540  dpi 
F Output  to  poper  or  film 
5 Mocintosh  or  IBM-PC/compolible  disks 
> 24-hour  modem 
5 Complete  Adobe  type  librory 
t 24-hour  turnaround 
k Free  ptck-upond  delivery  in  1-88  Corridor 

€0*312/844-0030 
DB-SWNn  IMMISnniN 

981 A Auroro  Ave . Auroro.  IL  60505 
24  Hr  Computor  Bulletin  Boord  312/844-0093 

CIRCLE  993  ON  READER  SERVIce  CARO 


OCR  SCANNING  SYSTEMS 


for  PC/XT/AT/PS2  and  MAC! 

Our  "Scanning  Connection"  products  can  read  text  from  magazines, 
books,  reports  and  letters  into  your  PCI  We  developed  a unique 
trainable  character  recognition  program  called  "SEE  SPOT  RUN"  for 
difficult  to  read  typeset  material.  For  typed  material,  we  provide  a 
pretrained  program  called  "READRIGHT."  Our  "SCORE"  program  will 
analyze  bubble  forms.  Selling  hundreds  of  systems  each  month,  we 
offer  customers  the  lowest  prices,  best  service  and  technical  support. 
Call  us  today  for  the  best  prices  on  scanners  from  HP,  CANON  and 
PANASONIC.  Dealer  and  volume  discounts  available! 

1120  KAIBAB  • FLAGSTAFF.  AZ  86001  g FLAGSTAFF 
(602)  779-3341  - TLX  705609  C eNGINeeRING 


We  don  Y ^ newsletters 

But  if  you’re  doing,  1,000-page  technical  documents,  we’re  the 
best— automated,  style-sheet-driven,  sophisticated  pagination 
slick  publishing  features,  and  camera-ready  output. 

GML/PC"' 

The  technical  documentation  and  spccificaiions  specialist. 
Command  Technology  Corponlion.  19(X)  Mountain  Blvd..  Oakland,  CA  94611 
Telephone  <415)339-3530  Telcx:509330  COMMAND  TECH 

ORCU  >39  ON  t^AOER  SERVtCE  CARO 


PC  MAGAZINE  ■ AUGUST  1988 
5(K) 


FOR  MORE  l.\FORMATUl\  OR  TO  PIACE  YOUR  AD  CAl.l.  212  503-51  IS  . . . 


DESKTOP  PUBLISHING 


VPToolbOX  for  Ventura  Publisher 


File  Management  — VPToolbox  instantly  displays,  prints,  copies  and 
deletes  selected  files  or  entire  chapters  or  publications. 


Chapter  Docuinentation  — No  more  guessing  about  chapter  con- 
tents. VPToolbox  supports  user-supplied  comments  for  each  chafer.  Also 
shoM^  aeation  date,  last  print  date,  last  archive  date,  and  headers/footers. 


Style  Sheets  — View  style  sheets  or  print  descriptions  of  every  tag  for 
permanent  documentation.  Cross-reference  list  shows  all  chapters  using  a 
selected  style  sheet.  Copy  and  delete  tags,  compare  style  sheets,  see  ac- 
tual tag  usage. 


VPToolbox  has  a quick  wir>dowing  interface  that  works  with  or  without  a 
mouse.  Available  today  for  $99.  To  order,  contact  your  Xerox  Ventura 
Publisher  dealer,  or  call  (609)  683-1237. 


fSI/lCcIS 


IMflG€PROC€SSOR 


For  UJord  Processors  ond  Desktop  Pubishers 

•INTCLLIGCNT  SCALING  hxjm  the  field  of  Hrtificiol 

Intelligence 

• FULL  PflG€  GRAPHICS— up  to  9 poges  ot  o Bme 

ujith  only  512K  of  memon.)l 

* FULL  IMAGC  CDITING,  not  just  uihot  you  see  on 

the  screeni  CONTROL  CONTRAST,  GACV  TONCS,  FLIP, 
SCRL€,ROTHr€  and  more...  SOrtCOO 

VS  SOFTWARE  *95 

e>9UMa!ndSliM 
PO  eoi6IU 
LJtttefkxh.Fn^206 


PHON€  (501)  376-2083 

CmCLE  m ON  R&WER  SERVICE  CARO 


PowerText 

BookMaker 


Print  bools,  booWeti,  paperbaclcs, 
Ityofi,  calendars  on  your  laser 
printer.  Ready  to  cut  and  bit>d,  (old  ar>d 
staple,  or  camera  ready  for  la^e  press 
runs.  Write  a 400  page  book  vAh  only 
three  commands;  print  a single  copy 
ready  to  bind  S2.7S  at  over  20 
pages  per  minute.  Print  3 or  4 fold 
flyers  lot  $.08  a piece.  Address  them 
a database  at  400  per  hour.  Turns 
your  laser  printer  into  a printing  pressi 
vncludes  the  PowerText  Formatter, 
ASo/hvare  for  AtXoma0o  DoakTop  Pub- 
kMhktg,  an  automatic  page  layoirt  pro- 
duct wfoich  out  performs  the  top  of  the 
line  WYSIWYG  prcMrams.  Runs  on  any 
IBM  compatible.  EGA,  hard  disk  and 


mouse  rtol  required.  Fteady  to  publish 
'396.  For  1 


everything  for  only  $306.  For  14  page 
brochure  or  to  order.  Call  or  write: 

Baaman  Porter,  Inc. 

417  Halstead  Avenue 
Harrison,  NY  10528 
(914)  635-3156 
(600)  431-0007 


Desktop  Publishers  IntT. 
1-800-548-0386 


♦ Ventura  Publisher  S469 

Hundred*  of  lonis  Iw  HP.PMtKripl  . SSAVE 


t1499 
. S?38S 
S309Aup 


’ SC^ANJET  WcontroRw 
HP  LASERJET  II  w/ 1.8  MEG. 

Msmofy  upgrade*  for  HPM.... 

Princeton  scanner  complete 

Princeton  LM'300  monilors t1t44 

Sigma  LasarView starting  si  &1599 

OATACOPV  scanner  complele  iiBGO 

JLASER  ‘ for  PC  ii«/2  meg 87W 

LaseiMaster  HP  controller 8848 

Toshiba  1000  LAPTOP  (6  lb.) 8879 


Hundred*  more  desMop  pubtahtng  product* 
Asa  tor  our  frae  pm  hst/caiNog 
Vt*a  8 MaatarCard  eeteoira 
Tach  cas*a  in  NY  State:  l-?12-334-t?34 
oncu  SS2  ON  READER  SERVICE  CARD 
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Optical  Character  Recognition  (OCR) 

PC-OCR'"  software  converts  printed/typ^ 
documents  into  editable  (exi  tiles  tor  your 
desktop  publistiing  system.  Supports  HP  S^- 
Jet.  cWi,  Panasonic  and  most  other  desktop 
scanners.  Pre-trained  tor  many  popular  fonts 
and  trainable  to  read  virtually  any  typestyle. 
incl.  foreign  loots.  Reads  proportional  text, 
matrix  printer  output  and  Xerox  copies.  $365. 
Check/AMEXAfISA/MC/COD. 

Essex  Publishing  Co. 

P.O.  Box  391 
Cedar  Grove.  MJ  07009 
(201)  783-6940 


n'’“ay  ^ 

DIPLOMAT  SOFTWARE* SERIES 
Use  Arabic,  Cyrillic,  Faisi, 
Greek,  Hebrew,  Turkish,  Urdu, 
Vietnamese,  etc.,  in  popular 
software:  WordPerfect,  Dbase, 
WordStar,  Spreadsheet,  Basic. 
Prolog,  Ventura  Publisher,  etc.. 

VN  LABS 

4320  Campus  Dr., Suite  114 
Newport  Beach,  CA  92660 
(714)474-6968 
EXXtIV  PyCCKHM 
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LEARN  DESKTOP  PUBLISHING 

With  VIOEOTUTOR.  90  minute  video  tape,  48 
page  worUiook  and  example  diskette  Learn 
Ventura  Publisher  or  Aldus  pagemaker  quickly 
and  easily.  Clear  comprehensiw  instruction 
Ventura  users!  Ventura  store  now  open,  call  lor 
tree  Ventura  utilities  and  fonts  catalog  and  free 
Venlura  lips  card 
VIDEOTUTOlWENTURA  STORE 
219  Ilihau  Street 
Kailua.  Ml  96734 
808-254-6419 


ENGINEERING 


ADVANC£D  STRUCTURAL  DESIGN 
FAST.  FULL  FLAWLESS. 

WAS  $785.00  NOW  $X5.00 
FOR  LIMITED  TIME  ONLY 


ONE  COMPLETE  LIBRARY  OF 
INTERACTIVE  GRAPHIC  PROGRAMS 
TO  DESIGN  BEAMS.  COLUMNS. 

AND  BOTH  2D  AND  3D  TRUSSES 
AND  FRAMES.  NORMAL  OUTPUT 
INCLUDES  CODE  TYPE  STRESS 
CHECK  AND  P \ EFFECTS  IN  STATIC 
AND  DYNAMIC  AN/U.YSIS.  FOR  IBM 
OR  COMPATIBLE. 

SEND  CHECK  OR  MO  TO: 
SMARTCHILD  ft  WHITEHALL  LTD. 
P.O.  BOX  803753 
CHICAGO  IL  60680-3753 
ATTN:  CUSTOMER  SERVICE 
312-334-3231 


CIRCLE  765  ON  READER  SERVICE  CARD 


MACHINE  SHOP  SOFTWARE 

Iflcorporales  6 options  tor  estimating  or  tor 
improving  productivity  on  the  plant  floor: 

• spedfy-tuming/milling  feeds,  speeds,  horse 
power. 

• specify  • drilling  & reaming  feeds,  speeds 

• analyze  - cutting  tool  problems 

• calculate  • X/Y  coordinates  from  any  ret 

• calculate  - volumesAneights  ol  metal  shapes 
INCREDIBLY  SIMPLE/EXTREMELY  POWER- 
FUL (FOR  IBM  PC/AT/XT  OR  COMPATIBLES) 
US$299.00  CHIWISAA4C 
COMPUSTEP  PRODUCTS  CORPORATION 
1870  Bonhill  Road 

Mississauga,  Ontario  Canada  LST 1C4 
(416)  678-1713  Fax  # (416)  678-6300 


ENGINEERING 


ENG/SCI  GRAPHICS 

OMNIPLOT(S)  (screen  graphics)  & OMNIPLOT 
(P)  (plotter  driver)  provide  inte^led  engineer- 
ing/soentific  2-0  & 3-0  graphics  with  NO  PRO- 
GRAMMING REQUIRED'  Menu-driven,  flexible, 
professional  Choice  ot  tormats  tabular/lme.  con- 
tour. bar.  pie,  3-D  wire  frame  & much  more! 
OMNIPLOT(S)  S195.  OMNIPLOT(P),  both  $295 
MICROCOMPATIBLES.  INC 
301  Prelude  Drive 
Silver  Spring.  MO  20901 
(301)  593-0683 


ENTERTAINMENT/ 

GAMES 


STRUCTURAL  DESIGN 

Fast,  highly  interactive,  integrated  programs  tor 
structural  analysis  and  design  of  BEAMS.  COL- 
UMNS. TRUSSES  and  FRAMES  ot  any  material 
Easily  mastered  programs  result  in  dramaiic 
time  savings  while  producing  etticient.  accurate 
designs.  Specify  PC,  XT  or  AT  and  send  $25  tor 
demonstration  diskette  to: 

C-Squared  B-Squared  Software  Design.  Inc. 
461  Bush  Street  Ste  220  Dept.  A-2 
San  Francisco,  CA  94108 
415/391-7309 


SIMULATION 

GPSS/PC  is  a full-power  version  ot  GPSS,  the 
most  popular  mainframe  simulation  language 
Specifically  designed  for  inleractive  use  on  to- 
day's high-speed  microprocessors,  it  is  loaded 
wlh  tealures  such  as  mleractrve  graphics  and 
anim^on  Using  GPSS/PC.  you  can  predict  the 
behavior  of  corriplicaled  real  world  systems. 
MINUTEMAN  SOnWARE 
P.0,  Box  171/B 
Stow.  MA  01775 

800-223-1430/617-897-5662  Ext,316 


TRAIN  DISPATCHER 

TRAIN  DISPATCHER  is  a realistic  simulation  ol 
a railroad  traffic  control  center.  It  was  created  by 
designers  ot  CTC  systems  for  operating  rail- 
roads and  is  used  by  some  railroads  in  Iheir 
dispatcher  training  programs  Available  lor  IBM 
PC.  XT.  AT  and  Jr.  lor  $35  -i-  $2.50  s^. 
Color  Graphics  card  required.  MC/Visa  accept 
SIGNAL  COMPUTER  CONSULTANTS.  LTD 
P.O.  Box  18222.  Dept.  33 
Pittsburgh.  PA  15236 
(412)655-7727 


FOOTBALL  WAGER  $$$  WARE 

Don't  buy  a football  handicapper  till  you  call  or 
write  Rotten  Robbie  for  tree  info  Programs  have 
1988  schedule  including  pre-season.  Buill  in 
database  that  allows  an  analysts  the  first  week. 
Free  BBS  support  plus  a wager  summary  See 
pg  512  ol  PC  Mag.  9/15/87  Pro-Truelinc  or 
Major  College  $49.95 
J & R SottMiare 
523  Second  Street 
Toivanda.  PA  18848 

717-265-4258  Into/800-634-2436  Orders  Only 


ar 
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ENTERTAINMENT/GAMES 


FINANCIAL 


NEMESIS.. 


“If  you  are  interested  In  Go,  buy  this 
program.”  Jerry  Poumelle.  Byte  7/87 
Why  do  the  Japanese  show  Go  on  prime 
time  TV?  Learn  why  they  have  tjeen 
addicted  to  this  game  for  millenia. 
NEMESIS",  the  world's  strongest  Go 
program,  is  the  ideal  tutor.  Packed  with 
vital  teachir>g  features,  NEMESIS"  even 
tells  why  he  makes  his  moves! 

To  order  call  617-890*4184  or  send  $79 
for  Nemesis  or  $125  for  Nemesis  plus 
■-r<i  ^ ^ ••  optional  1000  f Joseki  Tutor -f  $9  S/H. 

The  Go  Master  Toyogo  inc. 

CMCLS  7M  ON  READER  SERVICE  CARO  100  5th  Avenue,  Dept.  M,  Waltham.  MA02154 


ADULT  SOFTWARE 

20  vol.  CQA  / 10  vol.  monographics, 
Wortd's  largest  collactlortl 
$7.75  ea  ppd  (foreign  orders  & Si”  add  St.OO  ea ) 
20  vol  set  S9995  « Monographics  10  vol.  set  $49.95 

Frn  Catalog!  VlSuMASTERCAflO 
Vm  must  be  21  ~ pieau  ttalt  age. 

Odd  Coast  Computing  torvicos 

RO  Box  t257-PCM.  Secaucus.  NJ  07096-1257 
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LOTTO  NUMBER 
ANALYZER 


Uee  your  PC  to  help  you  win  ibe 
lotto  Forget  random  numbers'  This 
fun  to  use  program  for  most  home 
computers  will  quickly  tell  you 
which  numbers  are  due . patterns 
and  trends,  what  groups  to  play  and 
more'  Make  you  selection  baaed  on 
'he  laws  of  probability  and 
INCREASE  your  chances  of  winnmg' 

IBM  and  others  only  95 
plus  S2  00  Ship  / Handling 
Fast  service  on  V/MC  & MO 


SOFT-BYTE 
(513)  278-1110 
P.O.  Bn  SH.  Tanm  Fnk 
Dirtaa,  OB  4B406 
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HOW  GROSS 


RAM-Resident  Jokes  lor  IBM,  Compat- 
ibles Pops  up  over  and  back  down  any 
application  software  Hot-key  acbvaied. 
Hundreds  of  jokes  and  fun  per  disk. 
Indicate  choice: 

• Adult  arxi  Tasteless  Jokes 

• Clean  & Fun  Jokes 

• Tnvia-Trrvia 

• Strange  Facts 

$19.95  per  Disk  - All  4 $60  00 
VISAMC 

ZEETEK  COMPANY 
536  23rd  Avenue  North 
SI.  Petersburg,  FL  33704 
(813)821-5297 
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THE  SHOWCASE  FOR  PRODUCTS 
AND  SERVICES  IN  THE  MS  DOS 
MARKET . . . 


LOTTERY  TRACKER  AND  WHEELER™ 

For  All  PD^  games  where  you  choose  fetim  IP 
to  7D  nurnbers!  Sues  past  1()00  wmng  dra^ 
and  (Wes  Stored  numbers  are  analyted  4 ways  - 
HOT,  DUE  numbers  and  RECENCY  di^iayed  on 
screen  or  printed  charts.  Select  5 benmo  methods 
and  choose  one  of  20  buW-in  popitir  WEEUNG 
SVS1FMS  Check  bets  for  B Mrnng  corrbna^ 
Prints  charts,  stdistics.  numbers  and  wheeing 
systems.  Why  pay  up  to  $99  for  less?  NEW!! 
ieM/f^.$3495-f^.50S&H. 

THE  DAILY  NUMBER  BUSTER!  ™ 
Thw  said  it  couldtfl  be  done!  A cornplete  software 
pacbge  for  3 ard  4 digh  daily  nurnbers  gsnes.  All 
of  thelOilERY  TRA^R  AND  WHEELER  features 
incluifina  ALL  Straight  and  box  bet  combinations 
Prit^  (Tiar^  stafebcs.  numbers  and  ^ems. 
NEW!!  BM/CW 1WI  kM  this  sofhi^ 
-t-lliOS&H. 

ENTERTMNMENT-ON-LINE,  IK 
P8.  to  553  Dept.  PCM 
MbstboraMAOtSBI 

VISA&MCcal:  t-800«4-7mEil.2t3 

aRCLE  597  ON  READER  SERVICE  CARD 


SPORTS  HANDKULPPING  SOFTWARE 

SSWIN  with  Ihoroughbred/harness  & 
greyhound  handicapping  sottware-$52  95 
each.  Up  to  13  entries  analyzed:  class,  speed, 
times,  odds,  track,  post,  stretch,  & finish.  Pro 
Football.  Baseball.  Basketball  Software— 
$52.95.  Handicap  races  & games  in  minutes. 
MC/VISA  accepted.  Free  into. 

SOFTWARE  EXCHANGE 

P.a  Box  5382-PC 

W Bloomfield.  Ml  48033 

(313)  626-7206.  Orders  1-800-527-9467 

PRO  FOOTBALL  HANDICAPPER 

Gel  the  winners  edge*  PC-PICKS  is  the  best 
NFL  software  you  can  buy.  regardless  ol  cost.  It 
picks  point  spreads  using  adjustable  formulas, 
and  lets  you  view  or  print  stats  in  62  categories 
Enter  stats  from  boxscores.  or  gel  them  F,REE  by 
modem  from  our  BBS!  $34.95  ($6  95  lor  demo) 
MC/Visa/chk/mo/po. 

MICROBROTHERS 

P.a  Box  339 

Lafayette,  CO  80026-0339 

Order  anytime  at  1-600-628-2828  exi.  865 


FINANCIAL 


Mii.iii.iimi.iii.ii.!i,B1| 

MetaStock’ 

$195 

Demo  Disk— 15 


Editor's 

Chmtc 


Perform  sophisticaied  technical  analysis  on 
slocks,  mutual  funds,  commodities,  etc. 
Features  multiple  mowibie  windows,  unlimded 
moving  averages.  25*  pre-set  indicators, 
trendlines  and  trading  bands,  overtays  and 
spreads,  plus  much  more*  (^pabbie  with 
12*  major  data  services  Forcornpieia 
hlerature.  call  loll-iree: 

1-800-882-3040 

EOUIS  International.  Inc. 

Box  26743  SLC . UT  Mi26  (801)  974-5115 
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HFS  - III 

Home  Finanie  System 

Saves  time 
Saves  money 
Simplifies  taxes 

• Designed  especially  Tor 
home  use. 

• Menu  driven. 

• Simple  cherkbook-slyle 
format. 

• Manages  checking,  charge 
accounts.  IKAs  and  more. 

• Prints  expense,  deposit  and 
total  rinaiKiat  summaries, 
or  sefecled  Iransaclkins. 

• Prints  checks  on  your  for- 
mal. with  payee  address. 

• Pup-up  menus  and  help 
windows. 

• Macro  keys  and  model 
transactions  for  speed  and 
convenience. 

• Past  assemhiy  language. 

• Not  copy  pnNected. 

Nnw  unit  S99.IMI.  intlMdrs  ship- 
piftK'  la  Iowa.  mM  4^,  \atrs  lax. 
\ ISA . Maslert  ard  acreplrd. 


Jay  Cold  Softwrare,  Inc. 
P.O.  Box  2024 
Dev  Moinev,  lA  S0310 
ISIS)  274-9B21 
I (8001  S41-OI73 
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PFROI!,,.  $20 

Super  Portfolio  Manager 


• StOcks/BondS/M  Funds/Opr  AsMts 

• Bef  A Aft  Tax  ROI  (IRR  method) 

• Dfv  &C  G Remvestmeni/Tax  Lots 

• lOe  rpis.  CGA  & Hercules  graphics 

Or  also  with  CAPTOOLtu  $79... 

• OJ.  CompuServe.  & GEn«  pricing 

• Multiple  portfolio  batch  ops 

• Bond  swap  VTM  & stock  viUuators 

• Client  stmts,  x-ret'g  & screens 

IBM  PCs/PS-2  $3  S&H  Chk/VISA/MC 
4S-day  money-back  guarantee 
TKCHSERVE,  inc.  (206)  747^5599 
FOB  70056,  Bellevue.  WA  9H007 


CALL  1-800-826-8082 
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FINANCIAL 


Now  there's 
MONEYCOUNTS*5.0... 

an  unbelievable  buy  at 
just  $29! 

Easy-to-use  CPA-designed 
money  management  accounting 
program  lor  home  ar>d  business 
MONEYCOUNTS  » S.O  gives  you 
cash,  checking,  savings  & credit 
card  management,  checkbook 
balancer,  budgeting,  financial 
statements,  graphics,  fast 
financial  data  base  with  three- 
way  look-up.  inquiry  reports,  on- 
line help,  printed  manual 
Handles  up  to  999  accounts  and 
100.000  transactions  Not  copy 
protected. 
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Now  Version  5.0  also: 

• prints  any  type  of  pm-feed  chock 
and  updates  your  records  auto 
matically 

• estimates  your  1988  income  tax 

• analyzes  financing  options, 
savings  programs  computes 
interest  rates,  loan 
payments  prints  amortization 
schedules 

• manages  mail  lists— zip  and 
alpha  sorts— and  prints  labels 
and  index  cards 

• provides  password  protection, 
fiscal  year  support,  and  pop-up 
notepad 

Call  or  send  $29  plus  S5  shipping 

handling  Check  VISA  MC  COD 

1-800-223-6925 

in  Canada  319  39S-7300) 


Dept  M • 373  Collins  Road  NE  • Cedar  Rapids  lowa  52402 


E*Z*Check  Plus 


Most  powerful  business  personal  bank  account  manager. 

Handles  aJI  types  of  transations.  over  any  time  period  l*rovldes  Instant  access 
to  all  transactions  (up  to  four  billion  records).  You  will  i>ol  outgrow  this  progiaml 

Up  to  63  user-deltned  accounlirtg  codes  for  quick,  accurate  cash-Row  analysis 
aiKl  general  accounting.  Makes  tax  preparation  a breezet 
Automatically  addresses  arx)  prints  checks,  fay  bills  In  seconds! 

Check  your  tsank  statement  In  minutes  with  special  qulck-reconclle  feature 
Prints  easy-to-understar>d  statements  and  checks  in  two  dlRerenl  styles. 

Frtertdly  design  artd  extensive  pop-up  help  screens  make  E‘Z*Check  Plus  a |oy  to 
use!  Comes  with  complete  documentation  and  free  unlimited  technical  support. 


800-258-5749 
Mon-$At ; /OrOO  AM  - PM 
CaH  now  for  SAme-day  shipping  (VIsa/MC) 
64.95  * 5.00  shipping  And  hAndlIng  (SC  resMeno  Mid  s%i 
Requires  hArd  disk  & 256K  RAM 
Not  copy  protected 
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COI  Microcomputer  Systems  * 220S  Decker  Blvd.  ■ Columbia.  SC  29206 


WANT  THE  GRAPHIC  DETAILS? 

SeiH]  $10  check  tor  demo  version  of  SPLOT' 
Plolsup  to  100  portotolios/slocks.  Imports  data 
from  Dow  Jones  News/Relrieval.  X'Press. 
CompuServe,  integrated  editor.  Automatic  tor- 
matting.  user  selected  parameters,  zoom/un- 
zoom 1 year-9  trading  d^  Needs  EGA/256Kh 
equipped  IBM  PC  compatibles  w/hard  disk 
C^lele  i^ion,  $90  1 mo  money  back 
guarantee. 

Data  Base  Associates.  Dept.  P 
810  Richards  Street.  Suite  901 
Honolulu.  Kavaii  96813 
(806)  521-6459 


LOAN  PLUS 

Fully  menu  driveni  UserFriendly!  Organizes  all 
pha^  of  Loan  Processing.  Easy  to  track  pay- 
ments. Optional  Rule  of  78.  Produces  Amortiza- 
tion Schedules.  Payment  Receipts  & invoices, 
Late  Notices.  End  o(  Year  Statements.  Loan 
Collection  Report.  Labels,  etc.  PC/MS- 
DOS^  Demo  $9.95.  Opeiating  System  $895 
ADVANCED  PERFORMANCE  Inc. 
c/o  The  Software  Place 
156  Bay  Area  Blvd. 

V^ebster.  TX  77598.  713/338-2585 


Introducing  Andrew  Tobias’  Financial  Calculator” 

The  program  that  provides  quick  answers  to  all  your  financial  questions 

Andrew  Tobias'  Financial  Calculator”  from  the 
best  selling  software  Managing  Vbur  Money* 
answers  questions  on: 

• College  and  retirement  planning 

• Effects  of  new  tax  laws 

• Compound  interest  calculations 

• Mortgage  refinancing 

• Loans  and  annuities 

• Investment  analysis 

• Buy  vs.  rent  vs.  lease 

• Internal  rate  of  return 

• Rental  property  analysis 

• And  more! 

Only  S44.95!  Order  your  copy  today  by  calling  (203)  222-9t50  ($2.00 
refund  for  toll  calls) . Mention  this  ad  and  receive  an  additional  discount! 

in009 355  Riverside  Avenue.  Westport.  CT  06880 
We  help  make  the  deostons  that  make  a ditference 
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For  2S6K  ISM  PC  or  compabbte 


LOAN  AM0RT1ZER  + 

Excamort:  Loan  Amort's  simple/complex,  extra 
pymts.  poinis/lees  APRs  (Per  Reg.Z).  balloons, 
solve  unknowns.  yields/IRR.  PV.  FV,  store/ 
retrieve,  more  IBM  PC/XT/AT/PS2/compal. 
Great  lor  client  services.  Acclaimed  ntfionwide 
by  Banks/legal/CPAs/CUs/S&LyR.E.  $149  95 
+ $5  s^  Visa/MC/AmEx  60  Day  MBG 
ELECTROSONICS 
36380  Garfield  #1 
Fraser.  Ml  48026 
800/858-8448,  313/791-0770 


TAX  TIME  A DRAG? 

Start  now  for  next  April.  Colled/organize  tax 
data  as  you  pay  bills  Gel  one-time  entry  tor: 
*Tax  Data  / Dale  Sensilive  Notes 
‘Check  Registers  / Bank  Reconciliation 
'Check  Printing  / Recurring  Payments 
THE  TAX  COLLECTOR  - $68  95 
VERIFIED  SOFTWARE  PRODUCTS 
4573  Dogwood  Avenue 
Seal  Beach.  CA  90740 
(213)  594-4202 


FLOWCHARTING 


Row  Charting  II-i- 

The  New 
Plus 
for  Fast 
Rowcharting 

FLOW  CHARTING 
is  new!  It's  now  Row  Charting 
11+,  with  more  speed  + nrtore 
functions  -f  more  printing 
options; 

■10  text  fonts:  26  shapes: 

■ Line  mode  can  stop  at  a shape; 

■ Backspace  key  can  erase  a ine  to 
itsori^ 

« Free  text  entiy  anywhere,  or  select 
autixcntering: 

• Vertical  or  horizontal  printing:  orte 
chart  or  multiple  charts. 

Used  by  Fairchild,  Bechtel  arvd 
more  than  500  other  major 
corporations.  Edit  quickly  and 
accurately  — even  major  edits  — 
with  Flow  Charting  I1+.  the 
Specialist. 

See  your  relAit  store  or  ca//; 

WnPN&RBIIDN 

So'twa't  Co>po'ai<on 

1-800-5250062,  Outside  Califomia 
408025-5376.  Califomia/lnt'l. 
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Curves^  elUoSM 
Any  size  symbols 

• Automatic  "PAN"  to  scan  drawing 
User  defined  library 

• Hercules  monochrome/  CGA/  EGA 

• IBM/EPSON/  PCC/  OKIbATA  printers 

• HP/6L,  Dfl/PL/  SweetP  plotters 
Paper  slie  to  34“  x 44“ 

• Pop^p  menus 
> UVSNYG 

CALL  1-214-669-2137 


Dayeron  Electronlca  Inc* 
610  S.  Sharsan,  #104, 
Rtchardaon,  Tx  73061 
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FLOWCHARTING  GRAPHICS 


HEALTH 


BETTER  aOWCHARTER 

Know  before  you  buy!  EASYROW  is  the  superb 
Ifowcharling  propram  chosen  by  over  30.000 
users,  and  very  favorably  reviewed  in  the  March 
tOth  1967  issue  of  PC  Mga^ine.  See  the  "Index 
10  Advertisers"  under  HAVENTREE  lo  find  our 
large  display  ad  in  this  issue.  Now  available 
with  30-day  MONEY-BACK  guarantee 
HavenTree  Software  Limited 
Order  Desk;  1-600-267-066S 
Information:  (613)544-6035 
Teletax  (613)  544-9632 


GENERAL 


14  FOR  {1361 

SofPourri  is  a set  (rf  14  useful  programs: 

• Planning  calendar 

• Graphs  without  i^aphics 

• Spelling  checker 

• Arxounling  reports 

• Configure  printer,  keyboard,  anything 
And  more!  Only  $136.  FREE  Brochure 
Craig  Banning 

Route  3.  Box  317 

Big  Pine  Key.  Florida  33043 

(305)  872-3817 


GRAPHICS 


SprM<W>Mt  Qrtphtot  Don1  Cut  It? 
Th»§£Q^K»YOU. 


rng<n<  • tmg  (•>.iph<cs  SyNlf^i 


ffATma  mcLtjot 

• Takt* *  Dm  Imm  LMu*  l-M’*  O'  ASCII  <'lt 

• Iniefnal  Mum«»c  So>MO$nMl  ^ 

• Ton  Dm  Cwnnwim  uoo- Ao.mtEacT' 


CALL  TODAY  1-800-992-3425 


• Cwno  F >11010  ono  Smoonwig 

• lolu»  1-3  3"  Siv«  mioiioco 
o Wun«io  L09  Lxioo>  • D«tt  A 
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TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Marketplace 
Call  (212)  503-5115 


GRAFPLUS"' 

# 

Rwer  Pack  Your  PrtSC  Key! 

Only  $49.95 

Grafplus’"  turns  any  IBM  or  compatible  graphics  applicarkxi 

into  a pivwerful  communicartir  by  printing  exactly  what  you 
have  created  your  computer  screen. 

• Print  in  c^,4or,  hlack-on-white,  white-»'»n 

• Scale  the  image  to  any  size 

'black 

• Print  vertically  tx  htxizontally 

Jewell  Technologies 

• Wixk  with  virtually  any  bit-mapped 

4740  44th  Ave.  S.W 

dot  matrix,  laser,  or  inkjet  printer 

Suite  205 

• Link  into  Pagemaker  or  Ventura 

Seattle.  WA98U6 

206-937-1081 

DYNAMIC  3-D  GRAPHICS 

Using  the  fastest  video  driver  routines  ever 
written  la  the  IBM  PC.  ACROSPIN  allows  you 
lo  dynamically  rotate,  translate,  and  scale  3-0 
wire  frame  objects  and  point  clouds.  Works 
with  most  CAO  Packages.  Supports  CGA/EGA/ 
MCGAAKWHERCULES  on  IBM  pcjr  through 
PS/2  $30+S2s/h{4-  sales  &x  fa  CA  res) 
ACROBITS 
P.O.  Box  1302 

Menlo  Park.  CA  94026-1302 
415-328-0542 

GRAPHICS  UBRARIES 

Very  Fast  2-0  & 3-D  Autoscaling  Graphics  la 

Fortran  & Pascal.  3-0  Lines  Use  (^la  tor 

2-Axis.  Fast  Polygon  Fill  with  Cutouts.  Solid/ 

Wireframe  Many  Fonts.  Color/Blinking  Text 

X-Y,  Bar.  Conloa  & Fishnet  Graphs.  Orivas  fa 

Dot  Mathx/Lasa  Printers,  Pen  Plotters,  CGA. 

EGA  & VGA.  lA)  Port  Control.  $140 

CHIRP  TECHNICAL  SERVICES 

P.O  Box  551 

Del  Mar.  CA  92014-0551 

(619)259-6886 

FORTRAN/PASCAL  GRAPHICS 

GRAFMATIC  (screen):  Microsoft  Fortran/Pas- 
cal. R-M.  Lahey  callable  routines.  Graphics 
primitives,  total  2-D  ptol  support.  3-D  plots  and 
solid  models.  EGA/CGA  Hercules  mono,  sup- 
port HP/Ht  plotter?  PLOTMATIC.  Lasa.  dot 
matrix  printer?  PRINTMATIC.  $135  ea.  Any  2. 
$240.  all  3.  $340.  Ask  about  our  15  fonts. 
MICROCOMPATIBLES.  INC. 

301  Prelude  Drive  Dept.  PC 
Silver  Spring.  MO  20^ 

(301)593-0663 

RAINDROP 

FAST,  flexible,  easy  to  use.  compact  T-S-R 
utility  to  send  screen  gr^ics  to  your  9 a 24 
pin  dot  matrix,  ink  jeL  a lazer  printer  Create 
quality  b/w  a cola  printer  graphics  from 
applications  AND  usa  written  programs  Full 
24  pin  support.  Many  options.  Complele  (kiver 
library  $39.95. 

RAINBOW  TECHNOLOGIES 
8106  St.  David  Court 
Springfield.  VA  22153 
703-440-0064 


FAST  GRAPHICS  IN  BASIC 

BOOSTERGRAPHICS  v.1.1.  Create  Graphics 
Effects  & Graphics-Based  user  Interlaces  using 
CGA.EGA.VGA.  or  Hercules  adapters.  GraiXiics 
aimilives.  page  swapping,  enlacing,  fast  win- 
dows. menus  and  much  more.  For  QuickBASIC. 
BASCOM.  Turbo  BASIC.  In  Assembly.  $65  00 
+$3.00  s/h.  AlsotaC. 

Suncioud  Software 
555  South  Camino  Del  Rio 
Durango.  CO  61301 
(303)  247-0439 


3Smm  SUDE  FROM  YOUR  PC 

COMPUTER  SLIDE  EXPRESS  con>«ts  graphic 
files  produced  on  the  BM  PC  into  brilliant  35mm 
cola  slides  with  colw  resolution  400%  better 
than  you  monila.  Leaw  yoa  printouts  behind. 
Use  resolution  cola  slides  up  10  4000  line 
COMPUTER  SLIDE  EXPRESS  $9/slide. 
VISUAL  HORIZONS 
180  Metro  Park 
Rochester.  NY  14623 
(716)424-5300 


BAR.  LINE  & PIE  CHARTS 

with  GRAPHX.  From  simple  lo  complex,  includ- 
ing 3-D  effects.  And  you  can  add  your  own 
labels  and  notion  to  graphs.  Easy  to  use. 
Gre^  lor  presentations.  Usa  manual.  Supports 
EGA.  too.  $49.95  + $3  S&H.  Brochure  avail- 
able. VISA  a MC.  Call  24  hrs/day,  7 days/wk 
WRIGHT  SOFTWARE 
4006  Tall  Oaks  Drive 
Blacksburg,  VA  24060 
703-951-3314 


THE  SHOWCASE 
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PC-RELAX® 

Finally  A Program  That  Calms  You  Down: 

Shap^  Colors,  forms,  contiruiatly  tf^ing 

images,  non-repeating,  abstract  & realistic. 
Sell-driven  or  interactne.  relaxes  and/a  stimu- 
lates accading  to  mood,  eases  tired  nerves 
"Monitailis"  in  olfice/home.  Reviewed  by  doc- 
tors. Needs  EGA/CGA/MonoGraphics.  ^.95 
+ $3.00  S&H  (+  N Y.  Tax)  VISA/MC. 

TRUE  IMAGE 

P.O.  Box  660  - Cooper  Station 
New  York,  N.Y.  10276 
(212)  777-7609 

ANALYZE  DIETS,  MENUS  & . . . 

so  much  more!  with  The  FOOD  PROCESSOR  III 
This  TOP-rated  software  has  the  best  database 
ol  any  system  on  the  market  loday!  Acclaimed 
by  schools-colleges-hospitals-homes-fitness 
centers  & businesses.  2400-3000  loods-30 
nutrients.  $250.  IBM-Apple-Macinlosh. 

CAU  OR  WRITE  TODAY  FOR  FRE  DEMO  DISK! 

ESHA  Research 

P.O  BOX  13028 

SALEM.  OR  97309 

(503)  585-6242/7755 

DIETWISE/ENERGYWISE 

Fa  Diet.  Nutrition.  Fitness  conscious  people 

• DIET  Evaluation  (children  and  adults) 

• MENU  Analysis 

• RECIPE 

• BODY  COMPOSITION 

• ENERGY  EXPENDITURE 

• MS/TX}S  $39-$120  (professional  vers.  Mil.) 
NUTRITIONAL  DATA  RESOURCES 

P.O  Box  540 

Willoughby.  Ohio  44094 

800-NDR-DIET  Ohio  (216)  951-6593 


INVENTORY 


•••dFELLER  INVENTORY*” 

A business  inventory  program  written  in  modrfia- 
bie  dBASE  sooce  code.  The  menu-driven  pio- 
gram  lets  you  kxste  iterite  by  inventory  name  a 
number.  R keeps  back  ol  leada  points,  vendors, 
average  cost  & otha  information. 

* dFELLER  iTMenloty  $15Q/Requires  dBASE  R/IH 
' dFELLER  Plus  $20(Vwilh  History  & PO's. 
Requires  dBASE  Ill-Ill  PLUS  (fa  stxk  rooms) 
FELER  ASSOCIATES 
550  CR  PPA.  ROUTE  3 
ishpeming.  Ml  49849 
(906)  486^4  ••• 

INVENTORY  MANAGEMENT 

Slock-Masla  4.0.  commercial  grade  system 
provides  Stock  Stilus.  Purchase  Orda  Writing  & 
Tracking  Trend  Analysis.  Quality  Control  Report- 
ing Detail  Analysis,  Bill  ot  Materials.  Mulli  Loca- 
tions and  more.  Modula,  “mtcto"  arced  & 
configured  b you  needs.  Cobol  Source  avaitabie 
APPLIED  MICRO  BUSINESS  SYSTEMS 
177-F  Riverside  Avc 
Newport  Beach.  CA  92663 
(714)  759-0582 
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INVENTORY 


LEGAL 


MAILING 

PROGRAMS 


MR.  P.VRCEL 
I PS  SHIPPING 
PROGRAM 


UPS  approved  easy  to 
use  shipping  program 
Prints  COD  tags,  labels 
shipping  manifests 
For  PC,  XT,  AT,  PS/2 
compatable  computers 
$389.00 

Freeman  Software 
Garland,  Texas 

800-428-6598 


MAILING  PROGRAMS 


MANUHtCTURING  INVEHTORY  $99 

Inventory  control  with  Bill-ol-Malehal  Processing 
and  vendor  file  tor  small  lo  medium  sue  batch 
manutacturers  or  |0b  shops  Project  noieral 
requirements,  allocate  material,  maintain  material 
cost  per  work  order  and  (or  all  WIP.AIloiMSupto3 
remote  terminals  to  receive  or  issue  material. 
Meets  supplier  log  requirements  ol  MIL-M5206. 
REAL  TIME  AUTOMATED.  NC. 

1340  6 No.  Dyronics  SL 
Anaheim.  CA  92806 
714-993^11 


L-PLOT... 

A Metes  & Bounds  program  lo  plot/prini  pl^s 
of  tfry  scale-  Any  description-  use  Any  mea- 
surement! Calc,  areas,  error  of  closure,  plots 
multi  tracts.  IBM/compat  with  monographics. 
CGA  or  EGA  capability.  $190.  Or  send  ^5  for 
real  working  demo,  refundable  with  order.  Visa/ 
MC/chk.  free  info. 

LAN/SCAN,  Inc. 

P.Q  Box  6863 
Abilene.  TX  79608 
(214)  824-6419 


CMCLE  7M  ON  nCAOER  SCRVICC  CARD 

POSTWARE  MAILING  SYSTEM 

Automate  mail  preparation.  Cut  postage  costs 
by  5(  per  piece  or  more  Only  PostWare  prints 
address  labels  in  bundle  and  bag.  bulk  mailing 
order.  Not  a useless  zip  code  sort.  Prints  ad- 
dress labels,  bag  tags/tray  labels.  Calc  post- 
age. Works  with  dBase  III  PLUS.  DATAEASE. 
PowerBase,  Smart  & others.  Also  ASCII 

* Ist  & 3rd  Class-$195  * 2nd  Ci3ss-S395 

* Carrier  Roulo-$300  * Dup.  Detector— $200 
PostalSofL  Inc. 

515  Division  Street 

La  Crosse.  Wl  54601-4544 

606784-3500  800/831-MAIL  (6245) 


MAIUNG  UST  By  Name' 
FORMATS:  |y  Company 

By  City 
By  Zip  Code 
By  SMrch  Codes 
MAIL  MERGED  Word  Star,  Word 
Perfect.  MS  Word. 
Muftimate. 

SUndard  ASCII 

FREIGHT  BILLS:  Bulk  or  Individual 
Printouts  — Federal 
Express.  Airborne. 
m.  DHL. 
Purolator 
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MAIL 

Monster 


ralcws  Tfm  Bfte  Out 
Of  Mailing  Uut 
Raquiramanta 
For  Any  Sima  Company 

BRrmUN  SYSTEMS.  INC. 

3457  Normandy  #3  • Dabs.  TX  75205 


LABELS:  Continuous  Form  and  Laser 
Labels:  3v^’  x — 1 across 
4"xir/^«'  — 1 across 
4'xtvi$'  — 2 across 
IVt  X ’VSe"  — 3 across 
Name  Badges:  31^'  x The 
Shipping  Labels;  4'  x 2'Vn’ 

Index  Cards;  3”  x 5* 

Post  Cards:  x 6' 

Rotary  Index  Cards;  ZVm,"  x 4';  3"  x 5' 

FEATURES:  Written  in  DBase  III  • 
Compiled  in  Clipper  • Source  C^de 
Included  • Totally  Menu  Driven  • Integrated 
• Excellent  Manual  • File  Import/Export 

Pna  VOO"*saaTax(2U)  S2S-3020 

VISA.  AMEX.  MC.  Accepinl 


DOCTOR  DATA  UBELV1.2 

Complete  & easy-to-use  menu-driven  mailing 
list  manager.  dBASE  III  compatible  tiles.  Bulk  & 
CAR-RT  SORT.  Index,  filler,  sort  & print  in  any 
order.  Mail  merge,  duplicate  checker,  & much 
more.  Two  versions  avail^te:  Unlimited  rec- 
ords per  tile  for  $79  $3  SAI  ($82)  or  250 

records  per  file  tor  $3.  Call  or  write  lor  more 
information 

DOCTOR  DATA  SOFTWARE 
P.Q  Box  11368 
Phoenix.  AZ  85061-1368 
(602)  246-8907 

THE  MAIL  ORDER  ACCOUNTANT 

Order  fullillment/Ltsl  management.  Includes 
customer  lists,  labels  in  6 tormats,  inventory, 
invoicing,  accounts  receivable,  customer  pay- 
ments by  cash/credit  card.  Prints  shipping 
labels,  credit  card  slips.  UPS  shipping  man- 
ifests. sales  tax  repi^.  dBase  III  Pius  source 
code  provided.  $975,  demo  $25  + $3.50  S/H. 
GOLDSMITH  & ASSOCIATES 
46  Shaltuck  Square,  Suite  86 
Berkeley,  CA  94704 
(415)540-8396 

"THE  MAIL  ORDER  WIZARD 

is  one  very  powerful  program.  It  otters  a catalog 
business  all  the  cornputing  routines  it  needs- 
and  then  somef  . gives  new  meaning  lo  the 
hackneyed  phrase,  'user  friendly' ...  Written  in 
Assembler,  it  operates  with  lightning 
speed  , very  serious  software,  a 'must  see' " 
Catalog  Age.  $970,  Demo.  $12. 

The  Haven  Corporation 
802  Madison  Dept.  M 
Evanston,  IL  60202 
800-762-8278 


THE  TURBO  MAIL  OROa  MANA68I 

The  userfriendly  answer  lo  mail/phone  sales. 
Handles  all  charge  card  types  and  cash  sales. 
Includes  sorting  lor  printing  credit  card  slips, 
mailing  labels,  shipping  labels,  sales  tax  re- 
ports. invoices,  sales  summary,  and.  customer 
base  summaries.  Custom  service  available. 
Only  $190  -f  $3  s/h,  Visa/MC/AMEX 
MTN,  Inc. 

1422  Pine  Hill  Drive 
Garland.  TX  75043 
214-840-9313 

MANUFACTURING 

MINIMIZE  PRODUCTION  COSTS 

Enter  your  company's  operaiional  costs,  current 
status,  and  sates  loreca^  for  up  lo  156  time 
periods  PMODEL  finds  production  rates,  in- 
ventory and  employment  levels  tor  each  period 
such  that  production  scheduling  costs  are  min- 
imized VISA/MC  Also  Linear  Transportation. 
& Upper  Bound  Programming. 

Best  '^9/  Software 
P.O.  Box  9656 
Warwick.  Rl  02869 
(401)  738-0881 

THE  FOREMAN 

Mulli-user  Now  Available! 

• Inventory/BOM/PO/Costing 

• MRP/Invoicing/Ad  hoc  reports 

• Repetitive  mfg  or  one  time  build 

• Extensive  Cost  Control:  Standard  vs.  Actual 

• Automotive  release  interlace 

• IBM  PCTfOVELLyALTOS 

DCM  COMPUTER  PRODUCTS.  INC 
43700  Twelve  Mite  Road 
Novi.  Mi  48050 
(313)  347-9600 


MEDICAL 


XLl™  A Complete  Solution 
XLl**  is  a full  featured 
Practice  automation  system. 
Some  of  its  many  features: 
•Insurance  claims  - 
electronic  & paper 
•Complete  patient  data  & 
recall  info 

•Billing  - patient,  account, 
poult  of  service 
•Full  fmancial  reports  - 
daily,  monthly,  annually 
•Supports  IS  physicians 
•References  provided 
•Support  lines  open  9AM 
to  9PM  EST  Mon-Sat 
•90  day  full  refund  if  not 
completely  satisfied 
•Full  featured  demo  - $75 
credit  towards  purchase 
•$1450  includes  1* *  year  of 
support/enhancements 
Practice  Management 
Systems,  Inc. 

9450  Two  Notch  Road 
Columbia,  SC  29223 
1-(800)-S21-7217 

anCLC  S31  ON  REAMR  service  CARO 
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MEDICAL  MUSIC 


MHC-PC 

MDX-PC  brings  you  the  best  of  both 
worids:  the  power  end  flesibilltv  ol  MDX 
medicel-effict  sottwara  In  i PC-OOS 
formal.  Fines  for  any  specialty; 
manages  billing,  electronic  claims, 
custom  reports,  medical  monls.  more. 
Full  upgrade  path  to  MDX  with 
UNIX/Xenix.  Call  for  into  and  free 
videotape. 

CALYX  UMPOMTION 
ISSN.  Svnnyttopt  Rd..  Ireokfltid.  Wl  53005 
(100)  SSI-22ei  or  (414)  712-0300 
cmcLe  7M  ON  REAoen  scrvice  card 


MEDICAL  SYSTEMS  WITH  ECS 

All  PPM  products  have  electronic  claims  sub- 
mission (ECS)  10  Medicare  & commercial  car- 
riers. paper  claims  loo. 

• PC  * CLAIM  S89  95.  claims  only. 

a PC  ♦ CLAIM  w/ICD’s,  CPFs  & HCPC  codes 
S229.95. 

• PC  * CLAIM  PLUS  Claims  only  w/palient 
file.  Complete  a claim  in  one  minute  $459 

• THRESHOLD  * TM  $1,995.00  claims,  Afl 
palieni  billing. 

• THRESHOLD  $3,995  00  Claims  A/R  patient 
billing,  complete  practice  management,  statis- 
tics. analysis. 

• CLAIM  * NET  N^ionwide  Claims  clearing 
house  Full  100%  credit  on  product  upgrade 
PC  * CLAIM  & PC ' CLAIM  PLUS  both  house 
30  day  money-back  guarantees  I6M  PC/XT/  AT 
compatibles  MS-DOS  256K. 

PHYSICIANS  PRACTICE  MANAGEMENT 
1810  South  Lynhurst  Suite  Q 
Indiviapolis.  IN  46241 

(317)634-8060 

In  continental  U S.  call  (800)  428-3515 

Medical/Dental  Systems 

Second  Decade  Support  lor  more  than  130 
machines  Featuring  paper  and  electronic 
claims,  patient  billing,  appointments,  diagnos- 
lie  data  base,  word  processing,  tinancial  histo- 
ries. payroll,  accounts  payable,  and  general 
ledger,  ^ngle  and  multi-user  systems.  Starting 
at  $199.95  2.400  Dealers 
CkAA  Micro  Computer 
55688  Yucca  Trail  #6 
Yucca  Valley.  CA  92284 
619/365-9718 

COMPUMEDIC- 

PROVEN  Practice  Management  System— in  use 
7 yrs.  Electronic  claims.  A/R  G/L.  statements, 
insurance  lorms.  practice  analysis,  word  process- 
ing. recall,  delinquem  tracking,  historical  data 
FLEXIBLE!  user  designed  tonre^eports  $4400 
Training  avail.  Dental  (DentaMtae"*).  eyecare/ 
optometry  (EyeMate'*)  & (Velogic~)  also 
aaH.  Dealer  inquiries  imiled. 

DATA  STRATEGIES.  INC. 

17150  Via  Del  Campo  Suite  203 
San  Diego,  CA  92127 
(619)  451-0480 


DRt/ASSISTANT  HAS  IT  AUl 

Profit  with  the  most  complete  software  for  PCs. 
Superbills.  A/R.  insur  forms.  Problem  Oriented 
Medical  Records,  productivily.  scheduling,  re- 
call. MORE.  MO  written,  proven  over  7 yrs.  Only 
$989.  Larger  capacity,  taster  DRs/MANAGE- 
MENT  $1495.  Networking  $1995.  FREE  DEMO. 
CAN  YOU  AFFORD  NOT  TO  TRY  IT?  MC/VISA 
MEDSOn  OF  CALIFORNIA.  INC. 

13588  Samantha  Avenue 
San  Diego,  Calilomia  92129 
Toll  tree  (600)  541-0900 


MUSIC 


Software  and  Hardware: 

For  only  1891 

SoRwart:  THt  #4  Inck  Saquancar. 

• Plays  direct  from  hard  disk 

• Individual  track  looping 

• IBM  PC's  and  compatibles 

• Ijsi  price  S'N 

Hartfww*;  CMS-«Ot  Ini«r1»c«  card, 
a Midi  In/Oul  And  Metronome 
a Cables  Included 
a IBM  PC's  and  compatibles 
a list  price  SI*^ 

To  Order,  Call 

1-800-543-3268 

Dominant  Functloni,  Inc. 

P(>  BoxHSbl.SS  - RicharasoruTX  TVIKt 

OHCLE  aae  ow  ReApen  swice  card 


COMPUTER  MUSIC  CATALOGUE! 

Largest  music  software  selection  anywhere!  60 
pages  ol  detailed  inlormalion  on  the  leading 
computer  music  products  including  waveform 
editors,  transcribers,  sequencers.  MIDI  inter- 
laces & more  Get  Ihe  facts!  Competitive  prices! 
Visa/MC.  Worldwide  shipment!  Send  $3  lor 
2/yr  catalogue  subscription. 

DIGITAL  ARTS  & TECHNOLDGIES 
Dept  PCI.  P.O  Box  11 
Millord.  CT  06460 
(203)  674-9080 


FORTE  I/ll  MIDI  Sequencers 

16/32  tracks,  16  channels/lrack  Record/Play- 
back. 60.000  notes  Most  powerful  MIDI  edit- 
ing. Rhythmically  flexible  Step  entry.  Aulo 
Punch,  quantizalion.  realtime  playback  control. 
DDS  shell  New  in  FDRTE II;  System  exclusive 
storage,  unlimited  looping.  SMPTE  cue  list. 
Songlist.  Accel/ritard.  $150/$2S0 
LTA  Productions 
P.O  Box  6623 
Hamden.  CT  06517 
(203)787-9857 


MIDI  Card  and  Software 

PC  MIDI  Interlace  Card,  Sequencer  Software 
and  4 MIDI  cables  (1  in.  3 out)  ONLY  $149.95! 
64  (racks  60.000  evenis.  600  licks/qtr  note 
resolulion!  Fast,  lull  tealured.  easy  lo  use  sott- 
ware.  Best  MIDI  oiler  ever  made'  Developer’s 
source  code  $19  95.  Dealer  inquiries  welcome 
MIDI  MUSIC 

500  East  Arapaho.  Suite  609 
Richardson.  TX  75081 
(214)  238-5269  (800)  456-MIOI 

UNLEASH  YOUR  MUSICAL  GENIUS 

COMPUTER  MUSIC  SYSTEMS!  

'MUSIC  SOFTWARE  all  computers  lor;  music 
printing,  composing,  home  recording 
'MIDI  SYNTHESIZERS  ETC  ! 

‘SEMINARS  & EDUCATION 

For  a free  catalog  or  into  call  write  visil; 

MUSICATION 

1600  Broadway  Suite  1000A  (W  46th  Street) 

New  York.  N Y 10019 

212-957-9100 

PC  Music  Co.  (BOO)  634-7249 

Don’t  get  stuck  with  a toy!  PC  Music  offers  a 
wide  range  of  name  brand  music  hw  and  sw  to 
turn  your  PC  info  an  awesome  recording  studio 
Lei  an  expert  match  your  needs  with  the  right 
equipmenf  at  LOW  prices  Novice  or  Pro 
Create!  Publish!  Perform!  Call  day  or  nighi 
PC  Music  Company 
P.O.  Box  34315 
Bethesda.  MD  20817 
(800)  634-7249 

SONGWRIGHT IV 

Music  Processor  prints  professional  sheet  mu- 
sic. songs,  scores  with  text,  chords,  symbols 
Compose,  edit.  copy,  record,  transaibe.  play, 
transpose  lo  any  key.  Bass/lreble.  mulliple 
staves,  all  mefers  MIDI  optional  IBM/Epson/ 
Star  printers:  CGA/Hercules  graphics  $89  95. 
Ser)d  lor  tree  sample  oulpul. 

SongWright  Software 
Route  1.  Box  63 
Lovenesville.  VA  22080 
(703)  822-9068 


PC  MAGAZINE  ■ AUGUST  1988 
5t)6 


FOR  MORE  ISFORMATIOS  OR  TO  PI  ACE  YOLR  AD  CALL  2/2  503-5 1 15  . . . 


< 


OPERATION 

SYSTEMS 


MULTI-TASKING  SYSTEM 

(fftlon  2.0) 

lor  Iht  IBM*  PC.  PC/XT  and  PC/AT 

■ No  royalties 

■ IBM  PC  OOSy  support 

■ C language  support 

■ Preemptive  sct>eOuier 

■ Time  slicing  available 

■ Intertask  message  passing 

■ Dynamic  operations 
■ task  creaie/detete 

- task  priorities 

- memory  allocation 

■ Event  Manager 

■ Semapnore  Manager 

■ Source  code  of  tne 

C interface  and  device 
drivers  IS  included 
Oemo package  ft29U$ 

Manual  only  tTS  US 
AMX86  system  $2116  US 


as 


KADAK  Products  Ltd. 

206'1S47  W Broadway.  Vancouver. 
BC.  Canada  V6J  1YS 
|TaM604^3^279^ele«rM^556^ 

CIRCLE  7W  ON  nAOERSCfTVICE  CARO 


PREVENTATIVE 

MAINTENANCE 


Memory  Minder 

Memory  Minder  h the  most  comprehensive 
disk  diagnostic  program  available  for 
microcofflputen.  Any  operator  can  quickly  and 
easily  che^  the  vital  operating  panmeten  of 
their  floppy  dnves,  including  spindle  speed, 
head  alignmenL  read  sensitivity  and  others. 
Run  Memory  Minder  before  vital  data  backup 
operations.  Use  it  to  align  the  drives  without 
the  use  of  an  oscilloscope. 

IBM  PC.  XT,  AT  program  and  manual  S70. 
Precision  Alignment  Diskettes  sold  separately 
MO  each.  5.25"  40  track.  5.25"  BO  track.  1 .2 
MB  AT.  or  3.5"  BO  track  drives. 

JAM  Systema.  Ud. 
^ 15100-A  Central  SC 
Aftnqwraw.  New  Mexico  B7 1 23 
505f293-4IS2 
We  accept  MasterCard  and  Visa 
CIRCLE  7«1  ON  READER  SERVICE  CAM) 


MAINTENANCE  & INSPECTION 

An  easy^OHJse  cornputerued  meffm]  to  organize, 
operate,  and  control  an  effective  preventive  main- 
tenance system.  Applicable  to  any  type  of  busi- 
ness or  industry,  f^ll  screen  input  and  displays, 
phis  function  help  command.  Maintains  his- 
torical data,  creates  Merit  orders,  and  provides 
mfnerous  reports.  For  into.  Mflle  to: 

PENGUIN  COMPUTER  CONSULTANTS 
P.Q  Box  20485 
San  Jose.  CA  95160 
(406)  997-7703 


PREVENTATIVE  MAINTENANCE 


TURBO 

Maintenance  Manager™ 

"The  User  Friendly  PC  Software  System" 

Now,  you  can  justify  equipment  repair  and  replacement  with  facts,  not  simply 
opinions  The  user-friendly  maintenance  management  system  for 
processing  work  order  and  equipment  data  records.  Increase  your 
organization's  productivity  and  reduce  O&M  costs  with  the  following  features 

Software  Features 


• Lightning  Fast 

• Browse  rnode  tor  ease  of  data  access 
* Menu  driven 

♦ On-the-lly  records  sorting 

* Sort  on  multipie  keys 

• Fufty  automated 

Maintenance  Manager 
Features 


■ Automatic  PM  generation 
• Parts  inventory  and  reordering 
• Work  order  processing  and 
pnontizabon 

• Employee  work  load  leveling 

• Vendor  records 

• Dirty  Dozen"*  maintenance 
priorities 

• Over  30  reports 


Produced  by  the  OftM  experts 
for  IBM  PC,  XT,  AT,  and  compatible  computers 
For  more  information  contact: 
(303)969-9393 

Owen  Engineering  & Management 
Consultants,  Inc. 

5353  West  Dartmouth  Avenue  • Suite  407  • P.O.  Box  27749 
Denver.  Colorado  60227 

CIRCLE  8S9  ON  READER  SERVICE  CARO 


PROGRAMMERS  TOOLS 


Turbo  Pascal  Programmers! 


Blaise  Computing,  dedicated  to  providing  quality  software  development  tools  since 
1982.  supportsTurbo  Pascal  4.0 


POWER  TOOLS  PLUS 

♦ TSR  support 

♦ Direct  video  access 

♦ VGA  and  EGA  support 

♦ Windows  and  menus 

♦ DOS  memory  allocation 

♦ Interrupt  service  routines 


ASYNCHPLUS 

♦ Intenupt-driven 

♦ Speeds  to  19.2K  baud 

♦ Four  ports  on  PS/2  systems 

♦ XON/XOFF  protocol 

♦ Hardware  handshaking 

♦ XModem  withCRC 


Both  packages  include  source  code,  a comprehensive  user  reference  manual,  exten- 
sive examples  and  (uil  program  samples  on  the  distribution  diskettes.  Blaise 
Computing  has  a full  line  of  products  ^ for  Microsoft  C and  Pascal  as  well  as 
Turbo  C arid  Pascal.  ” 

BI.AISKCOMPlTINd  INC. 

Calt 800-333-0087  (oday  wu.  ui.  lor  your  free  brochure 

ORCLE  702  ON  READER  SERVICE  CARO 


PROGRAMMERS 

TOOLS 


FREE  BUYER'S  GUIDE 


CalcxvMteforourHIEEcotTaehensweBuyff’s 
GuidecorOi^  huxtreds  of  languages,  uwies 
ard  appl:ations  speciticaly  lor  BM  personal 
(xmpiiers  and  compatibles.  We're  the  worid's 
feadbg  independenl  dealer  of  programmer's 
(feveldpmert  tools  because  w prewide  somd 
acMce,  low  discoul  prices,  fast  defvery.  FREE 
(fernestc  shipping  and  no  hidden  chargk 
Programmer's  Connection 

7249WI«ppieAve  tM 
North  Cantxi  Ohio  44720 

800-336-1166  USA 

216494-3781  OH  &AK(Colect) 
800-225-1166  Canada 
216-494-5260  FAX 
9102406879  felex 

216494-3781  Intemabonaf 
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SOURCE  CODE 


Modular  and  fully  documented  Assem- 
bly and  C source  code.  Many  pro- 
grams are  memory  resident.  Ml  wilt 
run  on  any  IBM  PC.  XT.  AT  or  com- 
patible. 

• Calculator  64.95 

• Oir/File  Manager  49.95 

• DOS  Anywhere  64.95 

Write  or  call  to  order  source  for  these 
or  other  programs.  Demo  disk  and 
brochure  available. 

SaySoft 

10301  Lake  Ave.  Suite  617 
Cleveland.  OH  44102 
(216)  651-3250 

CIRCLE  7S7  ON  READER  SERVICE  CARD 


TURBOCHARGE  YOUR  KEYBOARD 

EXPERT  KEY  saves  you  keystrokes  Type  long 
wordyphrases  only  once.  From  then  on  you 
only  need  a few  k^slrokes  It's  all  automatic 
No  maao  keys  to  program  or  remember  Just  a 
single  Hot  Hoe7  Expert  Key  LEARNS  your 
words  Irom  the  keyboard  and  screen.  As  you 
start  typing  a word,  a highlighted  guess  pops 
up-  a smart  guess,  right  at  the  cursor  Just  hit 
(he  hot  key  and  the  word  is  complete,  or  keep 
typing  and  the  guess  is  gone  It's  fun  & never 
^s  in  your  way  Learns  editing  sequences  and 
recalls  previous  command  lines  30  day  guar 
lor  PC/XT/AT  $65  SPECIAL  (Reg  $95)  -i-  $3 
S&H.  CA  res  add  6.5%. 

Newell  Technologies.  Inc 

27758  Santa  Margarita  Pkwy.  Suite  330N 

Mission  Viejo.  Cal.  92691 

(714)  583-7848 


TURBO  PLUS  $99.95 

Programming  tools  tor  Turbo  Pascal  4 0 Screen 
Painter.  Code  Generator.  I/O  Fields.  Dynamic 
Menus,  Programming  Unit  Libraries,  ^rnple 
Programs.  280  Page  lllustr^ed  Manual  60  Day 
Satistaclion  Guarantee!  Brochures  & Oemo 
Diskettes  avail  Highly  Favorable  Reviews'  IBM 
& Compalibles 
Nostradamus  Inc. 

3191  South  Valley  St  (Suite  252) 

Salt  Lake  City.  UT  84109 
(801)  487-9662 
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Free  SPF/PC" 

Interactive  demonstration  disk,  V2.0.  Yours  for  the  asking! 
Command  Techaolog)  Corporation.  1900  Mountain  Blvd.,  Oakland,  CA  9461 1 
Telephone:  (415)339-3530  Telex:  509330  COMMAND  TECH 


QuickBASIC  Programmers 


We  have  the  toots  to  make  your  programs  faster,  smaller  and  more  professional  in 
appearanoe.Wealsogiveyouimpodan1fvmc6onsmis^inQ6.Weevenhaveapack- 
^ that  lets  you  make  your  (26  programs  memory  resident  in  as  little  as  8K  of  memory! 
Cil  Tbtl  Free  or  write  for  detaied  Information  with  no  strings  attached. 

MicroHelp,  Inc.  • 2220  Carlyle  Drive  • Marietta.  GA  30062 


CmCLE  KM  ON  READER  SERVICE  CARD 


SIMPLE  SCREENS 

Turtxi  C users:  Forget  printfi  Forget  scan!' 
Instead  use  pop-up  windows,  easy  data  entry 
and  validation.  WYSIWYG  screen  design  and 
maintenance  Functions  are  so  easy  to  recall 
you  will  quickly  shelve  your  manual.  Requires 
IBM  PC.  XT.  AT  or  true  compalible  $50.  checks 
only.  No  royalties 
Dannenburg  Software 
4362  S£  Old  Orchard  Cl. 

Milwaukie.  OR  97267 
503-659-2808 

PROGRAMMANUAL  DOC'S  ON-UNE 

DocuMolion.  a pop-up  documentation  utility, 
giv^  immediate  access  to  source  code  docu- 
mentation. manual  elc.  Build  cross-index  docu- 
ment libraries  from  any  text  (lie  Powerful  print 
and  copy  capabilities  Folding  document,  ten 
window  bookmarks,  search.  LAN  compatible, 
more.  FREE  DEMO 
NWP-lnielligeni  Solutions.  Inc. 

P.O  Box  20478 
Bloomington.  MN  55420-0476 
(612)  884-5860 

TURBO  PROFILE:  FASTER  PRGMS 

It's  ea^  to  spol  the  winn^  They're  taster. 
Turbo  nolile  helps  you  improve  your  Turbo 
Pascal  4.0  pgms  by  highlighting  bottle  necks, 
letting  you  focus  in  on  speed  Turbo  Profile 
counts  the  execution  of  each  line  and  gives  a 
complete  picture  of  performance  Writing  faster 
pgms  has  never  been  easier 
PROBE  SOFTWARE 
6204  Ramblewood  Trail  Suite  1 
Manassas.  VA  22111 
703-36l-4230/$39.95  $3  S/H 

WANTED:  SOFTWARE  AUTHORS 

Software  submissions  warned  for  I8M-PC  and 

compatibles  OS/2  okay  Prefer  easy  to  use 

generic  programs  No  Games 

Respond  to 

OGRAMAT.  Inc 

Software  Submissions 

PO  B0X  1446-SS 

Orange  Park.  FI  32073 


Q6T00LS  FOR  QuickBASIC  4 

QBTOOLS/2 1 - an  outstanding  collection  of 
over  220  roulines  for  QuickBASIC  4.0  and 
BASCOM  6.0.  Complete  with  Btree  tile  index- 
ing. Obieci  Code  Scre^  Designer.  Code  For- 
mater.  Library  Manager.  Pulldown  menus. 
Scrollboxes.  etc  THE  most  complete  package 
ONLY  $69.95 

PROJECT  X SOFTWARE  DEVELOPMENT 
222  Church  Slreef  Suite  5G 
Philadelphia.  PA  19106-2251 
(800)  678-2112  (215)  922-2557 


PUBLIC  DOMAIN 


Best  Bits  & Bytes 
P.O  Box  8245-M 
Van  Nuys,  CA  91409 


Toll  Free  — 24  Hr«. 

1 -800-245-BYTE 

wltNn  Caltfomla 
1-01&-7ai-9276 


CIRCLE  *32  ON  READER  SERVICE  CARO 

FREE  DISK  CATALOG! 

Large  selection  ol  P D./Shareware  programs 
Business,  games,  utilities,  etc  Over  1500  of  the 
best  programs,  as  described  in  our  tree  disk 
catalog!  Orders  shipped  within  24  hrs! 
$3.00/per  5.25'  disk,  and  $4  00  per  3.5'  disk. 
Each  one  packed  full  of  us^ui  programs  Call 
loday<  MC/VISA 
6LW  Software 
P O.  Box  14008 
Arlington.  TX  76094-1008 
817-265-2007 


••1-800-262-6053** 

IBM  P.0.&  User  Supported  software,  as  low  as 
$1.25  per  diskette  - 35'  diskettes  available.  II 
you  are  curious  or  a long  time  user,  call  our  24 
hour  order  line  and  ask  for  a tree  catalogue  The 
newest  and  best,  all  types,  from  accounting 
(0  word  processing.  Call  NOW!  (MS 
601-428-5722) 

SOFTWARE  CAFE 
1125  West  10th  St. 

Laurel.  MS  39442 
1-800-262-6053  24  hrs. 


FORTY  PROGRAMS  FOR  $30.00 

Best  collection  ol  IBM  Public  Domain  Software 

• Business.  Accounting,  Word  Process. 
Graphics.  Spreadsheet.  Database.  Lotus  Tem- 
plates. rTHxe 

• Home  Use.  Budget.  Inventory.  Checkbook,  etc 

• Games,  wide  seleclion  ot  educational  levels. 
Helplul  instruction  manual  included  All  tor  $30 

$3  50  s/h,  Visa/MC  accepted 
PC  PRODUCTS 
2216  Illinois.  Boise  ID  B3706 
600/882-6528  exi  956 
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PUBLIC  DOMAIN 


REAL  ESTATE  RELIGION 


INCREDIBLE  SOFTWARE 

For  IBMCompetible  Computers. 

Gal  a Word  Procassor,  Spraadshaat, 
Dalabasa,  Monay  Man^r,  5 anada 
games  plus  our  1 0,000  program 
catalog  for  ONLY  $10,00  (,fs/h) 
VISA,  MC.  AMEX  (COD +1.90) 

Intamatlonal  Softwars  Ubniy 
511-104  Enclnhaa  Blvd. 
EiKlnkaa,Ca.  92024 
eOO-992-1992  (National) 
800-992-1993  (Ca  only) 
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FREE 

Catalog  on  DISK 

The  BEST  collection  of 
public  domain/shareware 
software  for  IBM  & compat. 
HUNDREDS  to  choose  from. 

JDXDCS 
P.O.  Box  1561 
Corona,  CA  91718 
(714)  734-7075 
Call  or  send  for  free  disk  now! 
Specify  size: 

5.25  or  3.50 

emeu  SI*  ON  READER  SERVKE  CARD 


Tennant-Trac 

"Tht  UHimati  Property  Maneger" 
Designed  by  PC  IDEAL  and  a professional 
property  manager  for  maximum  efficiency 
and  ease  of  use 

♦Apartments*  Office  Buildings* 

Real  Estate  investments* 

Trac- 1 to  20.000  units  easily  and  effioenlly 
Tiac- All  tennant  data,  lease  terms  and  condilions 
Trac-  All  financial  data,  accounts  receivable/ 
payable 

Trac-  All  monthly,  yearly  financials  and  gen- 
erate reports 

Your  protits  can  be  maximized  for  only  SI29 
Call  now  lor  more  into  I40g-634>9M1 
-or-  Send  SfO  00  lor  Demo  Disk  (credit  to- 
wards purchase) 

Send  Check  -or-  Money  Order  to: 

PC  IDEAL.  650  Sentry  Park  Way.  Suite  #1. 
Blue  Bell.  PA  19422 

"S^Mitor  to  Systems  costtig  10X  as  inecii  S” 
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Seaieh  tbe  Scilptqres 
Resident 

Pop-Up,  memory  resident  Bible 
available  at  any  time,  from  any 
program. 

Copies  verses  directly  into  your  word 
processor. 

Searches  the  Bible  quickly  for  any 
word  or  phrase. 

$185.  Demo  available.  Call  1 -BOO- 
255-8602  (in  U 318-322-0897). 

BibleSoft,  Inc. 

1300  Hudson  Lens.  Suite  tO.  Monroe.  U 71201 


emeu  846  ON  READER  SERVICE  CARD 


Receive  a Personal  Finance 


Manager.  Word  Processar. 
Mailing  List  Program.  7 Fun 
Gomes.  Spreadsheet  plus 
our  extensive  catalog  for 
ONLY  $e.W(plus  s/h) 

VISA.  MC.  C.O.D.  (♦S2.IX)) 

Micro  Star 

P.O,  Box  4078 
Leucadia,  CA  92024 
Call  Toll  Free 
National:  (800)  443-6103 
California:  (800)  443-7430 


CIRCLE  SM  ON  READER  SERVICE  CARD 


Call  1-a0O-84^aO84  for  FREE  cMalogI 

BM  PC  Sdiwars  C<«ee4ion 
• Oi*S3.7Misklttf;  - 

Over  1 160  pfogrsiTo  psdisd  logMisr  on  dtaksiss, 
•aeti  MMtt  fvMitSi  tor  onty  t3  76 1 CMokg 
dMCftmo  <rUo range*  lypos * pregrsriM. feiAidng 
^arwnsl  FStom,  PreigamSng  Languages.  AcceurSing, 
Qsmss,  UWiss  lor  Disk,  Serssn,  st*  Ptvtier.  Lotus 
•o(koho*s,  dBsst  *ogrsm  Mss  oorsmisd  on  Ms 
dMks.  INS  «Hp  on  MMisrCord.  Vlss.  or  COO. 
People's  Choice 

P.O.  Box  7087  Winter  Robtm.  GA  JI095 
I 800  843  5084 
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PUBLIC  DOMAIN 

Public  Domain  and  user  supponed  software  tor 
IBM  and  compatibles- 

• Video  Training  Tapes  Available. 

• 100's  ol  disk  and  1000's  programs. 

• Low  as  $1.25  per  FULL  disk. 

• Send  $2  (refundable)  lor  directory  disk  set 
Visa/MC  accepted 

US/PO  LIBRARY 
P.a  Box  119 
Clinton.  TN  37716 
615-457-3317 


REAL  ESTATE 


THE  COMPLETE  REAL  ESTATE 
SERIES 

Helping  Thousands  Make  Millions'  since  1985. 
The  most  complete  CPA/Audilor  tested  and 
approved  series  o(  Real  Estate  programs  avail- 
able anywhere!  The  industry  leader!  The  series 
includes:  Complete  Property  Manager-ll 
($795).  Complete  Real  Estate  Investor  ($495). 
Complete  Money  Manager  ($195).  Complete 
Credit  Checker  ($249).  Complete  Property 
Tracks  ($495)  & 1031  Decisions  ($995).  For 
demo  ($15)  andror  literature  call: 

ISOLUTIONS!  PUBLISHING  INC 
8016  Plainfield  Road 
Cincinnati,  OH  45236 
800-255-6643  or  513-891-6145 


PROPERTY  MANAGER 

For  the  owner/investor  who  wants  u'  keep  track 
ol  his  own  properties.  Flexible  & fast,  i^siden- 
lial  or  comm.,  limit  of  tilty  tenants  per  di.'k.  A 
great  decision  tool  Not  copy  protected,  copy  as 
many  disks  as  you  like.  $^  for  full  working 
demo  with  qui^  guide.  $79  with  complete 
manual  and  ^one  support. 

CAPTAIN’S  CREW 
Box  216 

Sunset  Beach.  CA  90742 
(714)536-0770 


BUILDING  SEARCH'* * 

Software  developed  by  commercial  broker  In- 
slant access  lo  your  own  inhouse  MLS  lor  all 
commercial  office  data  in  your  market  Ability  to 
query  over  128  difterent  variables.  Profl  pre- 
sentation quality  printouts  Manual  and  demo 
software  available  tor  $29.95.  Ask  about  our 
nationwide  user  networks. 

LeaseLine.  Inc. 

11776  Jollyville  Road  • Suite  200 
Austin.  TX  78759 
(512)  250-0505 


MANAGEMENT  « ANALYSIS 

* ‘Real  Property  Management"  $395/$59S  tor 
residential  & commercial  properties  and  other 
bkkp'g.  Flags  delinq'l  tenants,  prints  budgets, 
checks,  invoices  & 1099S  No  retyping  of 
recurring  data.  ' "Real  Analyzer."  $1%.  when 
deciding:  buy/sell,  exchange,  or  relinanr^. 
30  day  money  back  guarantee 
REAL-COMP  INC. 

P.O.  Box  1210 
Cupertino.  CA  95015 
(408)  996-1160 


PROPERH  MANAGEMENT 

Since  1976  over  6.500  use^  ot  our  software 
have  found  it  comprehensive,  flexible  and  easy 
to  use.  We  offer  systems  lo  manage  the  follow- 
ing types  of  properties:  COMMERCIALyRESI- 
DENTIAL/CONDOMINIUM/HOMEOWNERS 
ASSOC  /MINI-STORAGE  FACILITIES 
For  more  into,  and  sample  printouts  call: 
REALTY  AUTOMATION 
11365  East  Shore  Drive 
Hayden  Uke.  ID  85635 
(208)  772-3259 

PROPERTY  MANAGEMENT 

Rental-Ease  New  stale  of  the  art  property  man- 
agemenl  software  Extremely  fast  and  easy  lo 
use.  Everything  is  included,  tenant  tracking, 
repairs  and  maintenance,  income  and  expense, 
check  writing.  No  extra  modules  lo  buy.  The 
ultimate  in  property  management  $695  com- 
plete Free  brochure.  Demo  $10. 

STRATEGIC  OFFICE  SYSTEMS 
9129  Mallard  Circle 
Sandy.  UT  B4093 
801-942-6784  VISA/MC/AMEX 


CHURCH 

SOFTWARE 


IpOWERCHURCH  PLUS!®  I 

■Fast,  friendly,  reliable  church  administra- 1 
tion  system.  Membership,  full  fund  ac-l 

■counting,  contributions,  payroll.  pay-| 
ables.  multi-user  support.  & much  more  • 

I-  ALL  tor  $695  complete!  Compare  us  I 
teature-for-feature  against  any  over-  • 
I priced  package.  We're  helping  thousands  I 
"of  churches  with  great  so^areat  a great " 

ilprice!  FREE  phonesupport.no  time  limit.  I 
"no  high-pressure  safes  pitch.  To  order" 
your  FRfcE  full-working  DEMO  version,  I 

(call  Customer  Support.  _ 

FI  SOFTWARE  I 

P.O.  BOX  3096  BEVERLY  HILLS,  CA  90212  " 
1^  (213)  ^-0M5  ^ ^ J 
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COMPl  Bibi.k 


• OUR  FAMILY  OF  PROGRAMS 
HAVE  fytORE  FEATURES  THAN 
ANY  OTHER  PROGRAM  OR 
YOUR  MONEY  BACK! 

• Rr)d  any  word  or  phrase  In 
seconds! 

• Access  the  Bible,  Insert  verses 
arxl  fliKl  words  or  phrases  while 
using  your  word  processor! 

• KJV,  ASV,  NIV,  NKJ,  RSV 
For  Information  on  all  products 
call  or  wrtte: 

NASSCO  P.O.  BOX  65600-222 

Lubbock,  TX  79464 

(806)  86^4223  (600)  262-7726 

ORCU  8«3  ON  READER  SERVICE  CARO 


PROPERTY  MANAGEMENT 

Comprehensive  program  lor  managing  residential 
and  commercial  properties  Many  management 
reports  including  operating  statemenL  delinquent 
rent  lease  expiration  and  transacbon  register 
report  Provides  check  writing,  check  reconcilia- 
tion, posting  ol  late  tees,  recurring  expenses— 
$495.  Investment  Analysis— $245. 

YARDI  SYSTEMS,  INC. 

930  Laguna  Street 
Santa  Barbara.  CA  93101 
605-966-3666 


BIBLESCAN 

Search  the  entire  Bible,  a book,  or  chapter  (or  a 
word  or  phrase.  Display  and/or  print  the  related 
passages  or  a set  ol  verses  to  help  prepare 
sermons,  classes,  etc.  Scan  any  topic.  Excelleni 
Bible  study  aide.  Old  Testament  $39.95  New 
Testament  $34.95  or  Both  tor  $84.95  Available 
for  PC/XT/AT/PS2. 

Highlands  Computer  Services 
Route  5,  Box  4K 
Abingdon.  VA  24210 
703-628-4299  Mon-Sal  9:08-6:00  EST 
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RELIGION 


Bible  Research  Systems  (512)  25 1-7541 

2013  Wells  Branch  Parkway,  #304,  Austin,  Texas  78728 


Posage  exua.  For  IBM,  MSDOS,  Macintosh.  Some  prognm  also  for  Apple  II,C64.TKS80,CPM. 

CIRCLE  Sre  ON  READER  SERVICE  CARO 


New  dimensions  in  Bible  study. 


We'te  celebrating  over  5 years 
j of  market  leadership!  Version 
4.0  of  THE  WORD  processor 
includes  the  complete  text  of 
the  KJV  or  NIV  Bible  for  just 
$199.95.  Our  software  searches 
for  any  word  or  text  string. 
You  can  even  create  indexes 
on  concepts  and  build  your  own 
library  of  research  material. 

Our  new  INSTANT  ACCESS 
add'On  product  for  just  $49.95 
finds  any  word  irrstandy!  And  our 
family  of  products  is  still  growing 
with  topical  cross  references  and 
personal  commentary  to  annotate 
your  Bible,  and  Greek  and 
Hebrew  transliterators  which 
itrclude  Strong's  Concordance. 


PC  Magazine  Marketplace 

the  ultimate  target 
market! 


The  brand  specifiers 
who  read  PC  Magazine 
don't  have  the  time  to 
shop  around,  their  only 
concern  is  getting  what 
they  need  as  quickly  as 
possible. 


They'll  DIRECT 
their  attention  to 
PC  Magazine 
Marketplace 


For  them  PC  Magazine  Market- 
place’s Direct-Response/Display 
Ad  format  represents  a fast,  easy 
and  cost  effective  method  of 
product  acquisition.  They  know 
it  will  have  the  products  they 
need  and  the  information  they 
want  regarding  price,  volume 
discounts,  specifications  and 
delivery. 

If  you  think  that  your 
business  can  benefit  from 
the  550,000  brand  speci- 
fiers who  read  PC  Maga- 
zine . . . YOU'RE  RIGHT! 


So  take  DIRECT  action 
and  call  (212)  5a3-.5II5 


THE  ULTIMATE  BIBLE  STUDY 

Called  "Sophislicaled"  and  "enteitaining"  by 
PC  Magazine  (3/29/88),  the  Bookmasler  Bible 
is  the  new  leader  in  Bible  software  Powerful 
search  modes,  on-line  help,  report  generator, 
footnotes  and  much  more!  New  manual,  free 
tulorial  & 30-day  moneyback  guarantee.  S169 
tor  6 disk  set.  $7  lor  demo. 

Koala-T  Software 
3255  Wing  St.  Suite  220 
San  Diego.  CA  92110 
(619)  564-4371  lor  free  info 

PARISH  DATA  SYSTEM  " 

Comprehensive  census/coniribulion  program 
Easy  to  operate,  menu  driven.  Family,  member, 
financial  info  & reports  fully  integrated.  Selec- 
tive lists.  labels,  conlribulion/lutlion  state- 
ments, personalized  letters.  User  can  create 
own  reports,  letters.  Other  church  programs 
available.  Over  1600  users.  Free  into. 

Parish  Data  Systems.  Inc. 

3031 W.  Northern  Ave..  Suite  121 
Phoenix.  AZ  85051 
(602)  247-3341 


SCRIPTURE  SCANNER 
BIBLE  ON  DISKS 

• Search  the  Bible  in  seconds 
for  key  words  or  phrases. 

• Print  any  list  or  portion, 

• Write  sermons,  lessons, 
etc.  from  your  word 
processor  or  ours  with 
access  to  scripture. 

Priced  from  ST79.95  to  $669.95 

CALL:  512-255-9569 

OMEGA 

SOFTWARE 

Box  3^.  Round  Rock.  TX  78680 
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SALES  MARKETING 


The  only  software  you  really  need-to  gel  the  most  busines.s  out  of  each  Day 


Sales  hlly 


.a  too)  to  increase  your  productivity 

* calendar 

* calculator 

* Mailing  Labels 

* Call-Back  -Tickler” 

* Free  Rione  Support 


* fast  access  to  client  information 

* keep  your  records  organized 

* make  fast  phone  calls 

* lype  letters  and  proposals 

* invoice  system,  loo. 

* Save  Time.  Increase  Sales 

* Sales  Ally  Has  It  ALL! 

* Sales  Ally  is  also  designed  for;  telemarketing  and  network  applications 
(Versions  also  available  for:  Real  Estate.  Insurance  and  Stock  Brokerage) 

|M  Scberrer  Resources,  Inc. 
Sales  Systems  Group 

Call  for  Demo\ ! ■ g 1 00  Cherokee  Street 

2i5-242-875Ior8750  V H Philadelphia.  PA  191 18 
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SALES  MARKETING 


SECURITY 


CLIENT-TRACE 

“The  Ultimate  Competitive  Edge” 


CLIENT-TRACE  - A PC  IDEAL  Bumikv.  Software  SyMcm  designed  lo  give 

Ihc  Professional  SalcspcTMm  a cumpetidve  edge  while  cfficktHly  Managing  a LoTKcr 
Client  Base.  Im.'rcasing  Sales.  Improving  Service.  Maintaining  Organiulion  and  in- 
eicosing  Pixrftts. 

CLIENT-TRACE  allows  you  to  easily: 

* TRACE  thousands  of  clients  efncicntly 

* TRACE  clients  hy  name.  area,  occupation,  user-defined,  etc. 

* TRACE  all  pcriineni  data  for  EVERY  client  such  as  last  citntact.  extensive  notes,  re- 

sults. actions,  details  on  closing  deals  . . . 

* TRACE  all  "hot"  leads  daily 

* multiple  screen  viewing 

* pniduccs  mailing  lists  and  reports  (with  graphics* 

CLIENT-TRACE  also  includes  the  ahility  to  ca.sily  . . . 

* TRACE  weekly,  monthly,  year  lodatc  sales  rectwds  and  projections 

* TRACE  travel  and  entertainment  expcttscs 

* TRACE  YOUR  PERSONAL  CAIT.NDER  of  scheduled  appointments 
CLIENT-TRACE  provides  all  the  above  in  an  easy  to  use.  menu  driven  lormal  with  on-line 
suppiwl  designed  for  the  Profcsskirul  Salesperson.  Total  ulili/ation  ihe  system  requires 

NO  PRfXiRAMMINCi 

Your  Sales  potential  can  he  realized  with  CLIENT-TRACE  for  ONLY  SI95 

For  More  Information  Call  PC  IDEAL  Ttnlay  at  1-800-634-564I. 

Send  Cheek  ' Money  Orxicr  (PA  residents  add  6^  sales  tax): 

PC  IDEAL.  650  Scnirs  Park  Way.  Suite  L Blue  Bell  PA  19422 
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DataCrypt 

From  Ihe  Creators  of  PRO  I’EXT 


DalaC'rvpt  - I ) A unique  and  unbreakable  software  encryption  system 
designed  to  provide  BUSINESSES]  GOVERN- 
MENT AGENCIES  and  INDIVIDUALS  with  TOP 
LEVEL  SECURITY  while  retaining,  receiving  and 
tran.smitting  classified  information. 

-Coded  data  is  unbreakable  (exceeds  Data  Encryption  Standard) 

-No  "back  door."  Cannot  be  reverse  engineered  or  "jammed” 
-Menu  driven  and  user  friendly  with  on-line  tutorial 
-Encodes  all  types  of  files  at  speeds  up  lo  l(X)K  epm 
-Every  system  produces  unique  codes  based  on  unique  keys 
-Full  control  over  encryption  keys  provides  endless  security 
-Authentication,  audit  trail,  verification,  scanners  and  more 
DataCrypt,  the  ultimate  security  system,  can  be  obtained  for  $249 
-or-  inquire  about  a site  license. 

For  TOP  LEVEL  security  call  PC  IDEAL  today  at  1-800-634-5641 
Demo  Disks  SI0.(X).  (credit  toward  purchase). 

Send  chcckymoncy  order  to: 

PC  IDEAL,  Inc.  Executive  Suites 

650  Sentry  Park.  Suite  #1.  Blue  Bell.  PA  19422 

‘'Finally,  an  IDEAL  data  security  solution.  DaUiCiypl.” 
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Lead  Management 
Syatem 


ONLY  $99.95  (ofth* 

Neirt  G«n*ratlon  In  Sales  Manag«fn«n(. 
Menu  Driven  • Deify  Te-Oe  & Top  10 
Uets  - Seles  Foreceellng  • Expense 
Reports  • Price  Ouolee  ■ Complete 
Oor^mentetlon  - Spreadsheet  • Word 
Preceeeer  • Direct  Mail  • Telemerketing 

Powarhouaa  Syatama  Irte. 

1 -•00-525-5774 

1-919-721-0241 
1022  W.  First  St.  Ste  104 
Wfnston-Salem.NC  27101 
MC  VISA 
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SECURITY 


THE  ULTIMATE 
COPY  PROTECTION 


Ouffe  Simply  77ie  Beef  Way  To  Profect 
Your  Ye/uable  Sottworo  fnvettment 

• Completely  Menu  Driven 

• Defeats  all  Hardware/Software 
Copters 

• No  Source  Code  Changes 

• Multiple  Layering 

• No  Damaged  Media 

• Full  Hard  Disk  Support 

• Unlimited  Metering 

• FBEE  Demo  Disk 

STOPCOPY-  S32S*« 

STOPCOPY  PLUS'’  $450“ 

BBI  COIMPt/TER  SYSTEMS ' 

14105  Heritage  Lane 
Silver  Spring.  Maryland  20906 

(301|f7M094 
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SECURITY 


The  world's  leading  soft- 
wore  monulocturers 
depend  on  Softguard  copy 
protection  systems.  Your 
FREE  DISKETTE  introduces 
you  to  SuperLock  - invisi- 
ble copy  protection  for 
i6M-PC  (ond  compatibles) 
ond  Macintosh. 

• Hard  disk  support 
e No  source  code  changes 
• Customized  versions 
• IAN  support 
• New  upgrades  availoble 

(408)  773-9680 

SOFTGUARD  SYSTEMS  INC. 

71 0 Lokeway,  Suite  200 
Sunnyvole,  California  94086 
FAX  (408)773-1405 


SQFTGUPiRDI 
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BIT-LOCK*  SECURITY 

Piracy  SURVIVAL  5 YEARS  pfows  effectiveness 
of  powerful  muililayered  security.  Rapid  decryp- 
tion algorithms.  Reliable/small  port  transparent 
security  device  nkRALLEL  or  SERIAL  port 
Countdown  and  timeout  options  also  available. 
KEY-LOK”  security  at  about  BIT-LOCK  cost. 
MICROCOMPUTER  APPLICATIONS 
7805  S.  Windermere  Circle 
Littleton.  CO  80120 
(303)  922-6410  Of  798-7683 
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SECURITY 


With  our  Copy  Protection 
Products.  They  really  work 
and  do  not  burden  the 
honest  user. . . 

For  Disk  Security 

High  Level  Security 

• PADLOCK  II  DISK 

• SAFEGUARD  DISKS 

• COUPON  DISKS 
For  Hard  Disk  Protection 

• HDCOPY 
Low  Level  Security 

[btr  InstaOablf  ProMion 

• PC-PADLOCK 

Tlie  m«rkn  is  filled  with  copy 
protection  products  which  burden 
the  user  or  simply  don't  work.  We 
have  over  2500  satisfied  software 
firms  utilizing  our  systems  The 
high-level  fingerprint  has  not  required 
an  update  in  over  2 years 
Why  should  your  valuable  data  or 
usr^l  software  program  become 
available  in  the  Public  Domain? 

Call  or  write  for 
more  information. 

GLENCO 

ENGINEERING  INC. 

721  West  AJgonquvt  Rd. . Artnglon  Hts. . It  6000S 
(312)  364  SOFT 

FAX  364-7698  TeteK  493-7109 
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SHAREWARE 


SAVE  UP  TO  74%  ON  SOFTWARE 

When  you  buy  sotiwaie  “oil  the  shell"  you  pay 
50-74%  lor  achrertising.  packaging  and  dis- 
Iribulion.  With  Shareware  the  author  lets  you  Iry 
his  soltware  at  no  risk.  II  you  like  it  send  him  a 
donation.  Send  SI-00  lor  catalogue  ot  over  800 
Shareware  programs  S2.95  per  disk  (Canada 
$3.95|.  3.5'  formal  available  In  Canada  Write: 
269-C  Springside  Drive.  Hamilton.  Ontario 
L9B  1P8. 

ALTERNATIVE  PERSONAL  SOFTWARE 
P.O.  Box  1370 
Lewiston.  NY  14092 


SHAREWARE  STATISTICS 


A powerful,  elegant,  and  super-fast  stalistical  package  integrated  with^ 
complete  data  management  and  dynamic  graphs.  Comprehensive  selec- 
tion of  descriptive,  inferential,  and  exploratory  statistics  with  forecasting. 
STATS+  features  intelligent,  two-way  interfaces  to  data  from  Lotus. 
Symphony.  dBlll+.  and  other  programs.  For  more  Info  look  for  our  ads  In 
most  computer  Journals,  ask  your  dealer,  or  contact  StatSoft.  Price  $245 
(+$5  ship/handi). 


m 


2325  E.  13th  St..  Tulsa.  OK  74104 
(918)  563-4149 

Overseas  otlices  StHSoflofEuropelHamburg  FBG)  ph  040/42(X)347  StatSoft  UK  (Lon- 
oori  UK)  ph  0707271166  Heame  Software  (Melt * — 


StatSoft 


_ _ lelboorne  Australia),  ph  613-497-4276 
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RATS!! 

Best-seliing  and  most  compre- 
hensive econometrics  & fore- 
casting software  available. 
Combines  regression,  time 
series  and  forecasting  with  data 
base  management  and  high  res 
graphics.  All  for  only  $300. 

Call  today  and  Hnd  out  how 
RATS  can  help  you!! 
1-800-822-8038 
VAR  Econometrics 

P.O.  Box  1818  Bvannon,  IL  60204 
(312)  864-8772 
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BELIEVE  IT! 


StolPac  Gold™  with  the 
Forecast  Plus™  Option  is  the  Most 
Powerful  Statistical  Analysis  and 
Forecasting  Pockoge  Available 
for  the  Microcomputer 

FREE  Comprehensive  Brochure: 

1-800-328-4907 

V^kLONICK  ASSOCIATES.  INC. 

AyiQ  Ntcoilet  Ave  S . Mirweapois  MN  SS423 

(612)  666-9022 
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SAVE  90%  ON  SOFTWARE! 

Shareware  programs  compare  tavorably  to  com- 
mercial programs  costing  $200  and  up!  EZ 
Forms.  Homebase.  PC  Key  Draw,  PC  Outline,  over 
170  others  to  choose  Irom,  all  lor  K 95  or  less 
per  disk!  Money-back  guaranlee.  IBM,  PC,  XT.  AT. 
jr.  or  compatibles.  Clall  or  send  lor  FREE  catalog 
SHAREWARE  EXPRESS 
32302  Camino  Capistrano.  Suite  204W 
P.  0.  Box  219 

San  Juan  (Capistrano,  CA  92693*0219 
(714)  240-1322 

UNIQUE  SOFTWARE  APPUCAT10NS! 

We  otter  only  quality  software  specially  se- 
lected lor  home,  personal  and  business  use.  We 
also  lealure  (^mes.  Entertainment.  Education. 
Finance.  Wordprocessing.  Utilities  and  more. 
Just  $4  per  disk.  Money  Back  Guaranlee  Write 
lor  our  FREE  detailed  catalogue 
PC  Arcade 

276-P  Morehouse  Rd. 

Easton.  CT  06612 


STATISTICS 


MINITAB’S  » PC  of  cake! 

MfNITAB  features  intuitive 
commands  for  compiehensiw  data 
analysis.  Includes  basic  statistics  • 
regression  • time  series  ■ tabulation 
• ANOVA  • plots  • histogr^  * 
much  more.  DOS  based  versi(Mi  in- 
cludes LOTUS  interface,  hines 
graphics,  no  copy  protection.  Used  in 
over  60%  of  Fortune  50  companies. 
For  free  brochure  ^ 614/23^280. 

MINITAB  >3 

MAtlSI’CAl  SOnWARI 

Mbiitth  Inc 

3(£1  Enterprise  Dc . State  College.  Rk  16801 
CIRCLE  77t  ON  READER  SERVICE  CARD 


Pick  & Choose  tor  Your  PC 

BMDP  Statistical  Software  oilers  40  programs 
tor  data  analysis.  Bui  you  can  choose  any 
combination  to  suit  your  needs  From  simple 
statistics  and  plots,  to  T-tests.  ANOVA.  AN- 
COVA,  slepwse  regression  lime  series,  fre- 
quency tables,  survival  analysis  and  more!  (^11 
for  your  free  catalog.  Hard  disk  req'd. 


STATISTICAL  SOFTWARE 


BMDP  Stalistical  Soltware.  Inc. 
1440  Sepulveda  Blvd. 

Los  Angeles,  CA  90025 
(213)  479-7799 


STAT  PLAN  III 

Easiest  to  use  statistics  program  available. 
Complete  range  ot  statistics-curve  lilting 
crosstabs,  correlation,  multiple  regression, 
T-tesis,  etc.  Graphics  with  printer/plotter  out- 
put. Capable  of  handing  over  50.000  data 
poinis.  interfaced  directly  with  lotus  tiles.  Demo 
diskette  available.  MC/VISA  Only  $179. 

THE  FUTURES  GROUP-STAT  PLAN  III 
76  Eastern  Blvd..  Dept.  C 
Glastonbury.  CT  06033-1264 
(203)633-3501 

BASEBALL  * * BOWLING 

BASEBALL  LEAGUE  STATS  - maintains  a lull 
set  of  batting,  fielding  and  pitching  statistics 
and  complete  game  by  game  histories,  BOWL- 
ING LEAGUE  SECRETARY  - mainlains  and 
updates  all  necessary  records  lor  learns  and 
individuals  in  small  or  large  leagues  Baseball  • 
$39.95.  Bowling  - $44.95  Visa/MC. 

Mighty  Byte  Computer.  Inc. 

6040  A Six  Forks  Rd  . Suite  223F 
Raleigh.  North  Carolina  27609 
1-800-237-7072 


THE  BASS  SYSTEM 

BASSBase  BASSStal  + BASSView  = 
Power!  For  data  management/analysis/reporl 
generation.  The  SYSTEM:  384K  and  2-3)^" 
drives  or  onehard  disk.  $229  Ihru  8/31/88. 
microBASS:  256K  and  2 floppies.  $95 
Call  or  write  for  Intormation: 

BASS  Institule  Inc. 

P.O.  Box  349 
Chapel  Hill.  NC  27514 

(919)  489-0729  or  BB;  (919)  489-9665  (N,8,1) 


STATISTIX  • ONLY  $169! 

STATISTIX  is  a powerful  and  very  easy-to-use 
statistical  system  lor  PC’s.  Used  by  many 
universities,  businesses,  fed.  and  state  govern- 
ments and  research  organizations.  Check  us 
out  before  you  buy  a statistics  program:  you'll 
agree  SX  is  a "best  buy"!  SATISFACTION 
GUARANTEED.  For  more  into; 

NH  ANALYTICAL  SOFTWARE 
PO  BOX  13204 
Roseville,  MN  55113 
(612)  631-2852 
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FOR  MORE  INFORMATION  OR  TO  PLACE  YOUR  AD  CALL  212  SO.KSIIS  . . . 


STATISTICS 


NCSS  plus-$99 

EasyHcHJse  menus  & spread  Multiple 
regression  T-les&.  AN(VA  (up  to  10  lectors,  rep. 
measures,  cmeriance).  Forecasting.  Factor,  dus- 
ter. & discriminant  analysis.  Nonparametrics. 
Ooss  Tabulation  Plots:  histograms,  txix.  scatter. 
slemleaL  Sort.  Subset  Tianstormations.  Reads 
ASCII  New  graphics  Pkg.  $59 
NCSS 

865  Easi  400  North 
Kaysville.  UT  B4037 
Phone:  801-546-0445 


SIGSTAT 

SI6STAT  includes  over  70  programs  ot  the 
BMD  stalislical  series,  plus  many  advanced 
new  leatures.  Mainframe  capacity  (up  to  80  var.) 
for  unMe.g..  AN(}VA.  regression)  + multi- 
variate (eg.,  canonical,  factor.)  analyses,  time- 
s^ies.  multidim  scaling,  crosstab,  plots,  q/c 
and  more.  8087  support  opt.256K.  DOS.  $5% 
SIGNIFICANT  STATISTICS 
3336  N Canyon  Road 
Provo.  UT  84604 
(801)  377-4860 


SURVEYS 


SURVEY  MATE 

The  iirtegrated  survey  package;  tasi  & accurate 
data  entry  with  automatic  values,  range,  logic 
checks,  age  calc,  verification,  verbatim  entry/ 
report  for  open-ends  Frequencies,  Recoding 
Crosstabs.  Regression,  ASCII  file  export,  up  lo 
1000  fields.  Users  in  41  couniries.  $145. 60  day 
Money-back  Guarantee 
Henry  Elkins  & Associates  IrK. 

15  Willow  Circle 
Bronxville.  NY  10708 

914-961-7375  Orders;  800-622-4070. 
800-942-7317 


THE  SURVEY  SYSTEM 

An  easy  to  use  menu  driven  system  tor  the 
entry,  editing,  processing  and  presentation  of 
questionnaire  data.  The  system  can  produce 
camera  ready  crosslabs  and  other  tables  in 
banner  formal.  Also  statistics  and  bar  ch^s. 
Regression  and  open-end  coding/analysis  op- 
tions available. 

CREATIVE  RESEARCH  SYSTEMS 
15  Lone  Oak  Ctr..  Dept  P 
Petaluma.  CA  94952 
(707)  765-1001 


UTILITIES 


TERMINAL 

EMULATION 


BARR  High-Performance 
RJE  Workstations 


BARR/SNA  RJE  and  BARR/ 
HASP  are  communications 
hardware/software  packages  for 
the  IBM  PC  and  PS/2  series  of 
computers. 

Full  featured: 

• multiple  printers, 

• unattended  operation, 

• print  speed  beyond  6,000  Ipm, 

• special  forms, 

• line  speed  to  56,000  bps, 

• dial-up  or  dedicated  lines,  and 

• serve  as  a LAN  gateway. 


BARR/SNA  RJE  emulates  IBM 
3777-3  in  an  SNA  environment 
BARR/HASP  emulates  IBM 
3777-2  and  HASP  on  the  360/20. 
BARR  communications 
software  is  also  available  with 
PC-SYNC  internal  modems: 
208AB.  201C,  9600. 


B^RR 


Barr  Syslema,  Inc. 
283U.N’W4ISt.  BldKM 
Oaincsvilk-.  FL 
800-BARRSYS  or 
904-371-3050 
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HERCULES  OWNERS 


Athena  BIOS  ™ 

This  unique  software  and  hardware 
solution  allows  up  to  9S%  of  existing 
CGA  software  to  run  without  modin- 
caiion  on  Hercules  adapters.  Outper- 
forms all  others  {see  PC  Magazine. 
Nov  24.  1987  pp  28  and  48).  Runs  on 
PC.  XT.  AT,  L.E.  and  compatibles  - 
all  Hercules  adapters . Software  - $40. 
with  emulation  adapter  • $60. 

ATHENA  DIGITAL 

2351  College  Station  Rd.  Suite  567  / 
Athens.  GA  30605.  Phone 
404/354-4522. 
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Fix  common  problems  fast! 


Vou  don't  nood  to  bo  an  export  to  diagnose  arKi  correct  problems  in- 
votving  PC  setup.  All  you  need  is  HELPME^  software!  More  than 
300  tests.  Quick  identification  of  system  configuration  and  com- 
patibility. $99  -f  S/H.  MC/VISA.  California  Software  Products.  Inc., 
525  N.  Cabrilio  Park  Drive.  Santa  Ana.  CA  92701 . (714)  973-0440. 
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UTILITIES 


Hard  Disk 
Integration  and 
Partitioning  Software 

■ For  PC  ATs.XTsarfd  compatibles. 

■ Integrates  vfrtually  all  S'A  inch  drives. 

■ Supports  ST412,  RLl.  ESDI  and  SCSI  controllers. 

■ Flexible  partltionlryg,  with  volumes  of  ariy  size. 

■ Spans  multiple  drives  Into  a single  volume. 

■ Includes  trouble-shooting  dlagnostia. 

■ Powerful  yet  extremely  easy  to  use. 


EDITOR'S  CHOICE 


$99 

(suggested  retail) 


m.  '•  ■ "tfyou  have  U}  make  a hard  disk  drive  and  controt/er 
work  together, ...  SpeedStor  is  a dream  come  true.'" 


''SpeedStor  software  makes  Installation 
simple  and  painless . . . Its  user 
Irrter^ce  Isajoyto  work  vwfth." 


lUilWEEK 


Used  by  major  disk  drive  artd  PC  manuhKturen.  250,00(K  imits  sold. 
Now  available  through  Soflsel  dealers. 

1 STORAGE  DIMENSIONS 

A MaMor  Company 

981  University  Ave.,  Los  Gatos,  CA  95030.  (408)  395-2668 
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RUN  NOVELL  WITHOUT  KEYCARD 
Protect  Novell  Network  from 
crashing  due  to  Keycard  Failure 

Break  the  I2MHZ  server  barrier 
Free-up  slot  in  server 

NetSAFE  for  v2.X  $99  US 

Other  products  available  for: 

P-CAD  CADKcy  CADam  CADvance  Personal  Designer 
VISA  or  American  Express 

Include  $1(1  shippinu  Ou'  pmduas  ax»*l  na 
and  are  not  intended  ky 
2704-85  Garry  Street  production  cl  sokwire  kx 
Winnipeg.  MB.  0.  Iraae  or  to. 

any  purpose  ttra  aouU 
Canada  R.K'  4J5  deprrve  author  oI  pay- 

(204)  956-2798 
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Nasdec 
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TMs  Screen  Can  Save  Your  Data 


■'III! 


(Hic  or  iiMirr  of  tu«r  st  iirduird  harkHp^  i% 
orrrdvc.  to  rbrrk  harkvp  ^lalu^  and  m* 
Oaik\atr  prr\H  M.  lu  ahtai  prr>\  KM' 


Why  Pay  More?  Now  Only: 

$49.95 
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QUIKSAVE  REMINDS  YOU  TO 
BACK  UP  YOUR 
HARDDISK^ 

...Th«n  Automtttcalty  Back!  Up  For  Youl 

Tho  hR  of  Itw  yMT  la  Ouikaava.  N wM 
ramM  you  whan  1o  backup  daRy.  waakly 
or  at  any  apacWad  imarval.  Our  uniqua 
warning  ayaiam  laNa  you  tha  rtumbar  o< 
daya  ainca  tha  laai  backup,  wMch  fllaa 
hava  changad  and  a atatua  report  tor  aD 
achadulad  baekupa.  Backa  up  20  mag  lr> 
• mlnulaa  on  aRhar  6.2S  ‘ or  9.90  * diaka. 
Onca  you  hava  aaan  Oulkaava  in 
operation,  you  will  aaa  why  numareua 
FORTUNE  1000  companlao  auch  aa 
NABISCO,  COMPUSERVE,  and  CITIBANK 
and  othara  backup  daRy  ualng  Oulkaava. 
And  R'a  PS/2  COMPATIBLE!  CaH: 

1-800-888-8086 

Micro  irtaHacaa  Corp.Mlaml.FL 


[ • X - I • i • I" 


A Menu  System  to  Manage 

Memory  Resident  Programs 

• Bon  up  to  ?6  TSBs  usmg  only  the  memory  ^0  Boi  « IM 

Of  the  largest  TSR  • Smgie  noi  key  command  Cimb  wi  MTO 

accesses  ALL  TSBs  • Create  youf  own  TSR  C#i(ifl  frte 

menu  anfl  auto  mslall  mstanlly  horn  EXTRA  s \ sqo  ?42  6368 

program  list  • Toll-tree  lecnmcai  suooort  lo,  peaiei  Rewesi  vou 

hotline  • From  me  creators  of  Direct  Access  • SW 
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Ammunition  to  conquer 
your  biggest  problems! 


a Tha  Virtual  Expanded  Memory  Manager 
providoa  your  EMS  applicatiorw  with  up  to 
alghi  mas^iylM  o<  expanded  memory 
a (t  luma  PC/AT  or  PS/2  ax- 
lendad  memory  no  expanded 
memory 

a It  luma  hard  diafc  storage  no 
expanded  memory 
a It'a  compalWa  with  most  EMS 
appiicatiorta.  including  1-2-3 
and  Symphony 
a OnVSSOOS  SDctoy  money  bee*  guaranfee 

Fort'a  Software 

66502 

(9I3|  537  2897 
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Allows  copying  of  IBM  AT  files  for  use  on 
IBM  PCs.  in's,  and  compatibles  with  no 
hardware  or  software  modifications.  A 
360K  flop^  dnve  IS  not  required. 
CPYAT2TC " may  reside  on  your  IBM 
AT  hard  disk  and  copies  1 file  or  entire 
subdirectones  in  1 step.  Price  $79.  v 
S4sTi 

MICROBRIDGE  COMPUTERS 
INTERNATIONAL.  INC. 

655  Sky  Way  • Suite  125 
San  Carlos,  CA  94070 
1-800-523-8777  S^Sa 

(CA)  415-593-8777  »St 

(NY)  212-334-1858 
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Batcom  — Batch  Ale  compiler 
compiles  your  “.bat”  ftles  to 
“.exe”  flies  to  make  them  faster, 
more  professional,  and  more  ca- 
pable. $49.95. 

nEDCacho  — speeds  hard  disks 
by  up  to  7 times  and  floppy  disks 
by  up  to  55  times.  LIM  EMS  sup- 
ported. $39.95. 

Spool  — allows  you  to  use 
your  computer  while  your  printer 
prints  long  documents.  LIM  EMS 
supported.  $39.95. 

RED  Utilities  — Contains  the 
three  programs  above  plus  pro- 
tection from  accidental  hard  disk 
formatting,  sorted  directories, 
text  searching,  DOS  wild  card  ex- 
ceptions, and  much  more.  $79.95. 
Visa,  MasterCard  accepted. 

Wenham  Software  Co. 
t e i 5 Burley  St. 

y Wenham,  Ma.  01984 
(508)-7r4-7036 


FILE-MANAGER  2000 

An  effecirve  DOS  alternafive  with  ail  the  com- 
mands necessary  tor  compleie  disMile  mainte- 
nance. Easily  instailed/tailored  to  exclude  un- 
wanted commands.  OisplayWrite  users  will 
appreciate  LOCATE  & VIEW  for  maintaining 
EKOiCdocuments.Only$69  95  * $500s/ti. 
W.J  Osberg  Services 
3 Goll  Center.  Suite  159 
P O Box  681489 
Schaumburg.  IL  60168 

(312)  303-5341 . ChkA^O/COO.  VISA/MC. 


SAVE  TIME  WITH  VTOOLSl 

Fasl.  easy  (0  use  loolkit  full  ol  (imesaving 
programs  impress  your  mood  and  etiiciencyl 
Programs  to  find  tiles,  display/sort  directories, 
view/modity  files  in  ASCII  or  hex  format,  relo- 
cate tiles,  compare/update  (lies,  wn  a global 
"CD"  command,  plus  much  morel  0&2  com- 
paiblel  Call  toll  tree!  $49.95  -f  $3s4i.CATax. 
See  our  ad  page  4. 


GOLDEN  BOW  SYSTEMS 
2870  Fifth  Avenue.  Suite  201 
San  Diego.  CA  92103 
600-284-3269 

BREAK  640KI 

Why  buy  expensive  boards?  VRAM”*  gives 
your  PCix]/M  or  PS/2  8 megabytes  of  memory 
by  turning  disk  space  ittio  expanded  memory! 
Use  extended  memory  tor  expanded  memory. 
Create  VERY  LARGE  worksheets  FAST  640K 
not  required.  Use  with  1-2-3,  Symphony,  and 
other  EMS  programs  $49  + $3  s^. 
BIOLOGIC  COMPANY 
11982  Coverslone  Hill  Cirde.  Sle  1622 
Manassas,  VA  22110 
(703)  368-2949/Chk-COO 


**‘IBM  Uses  CP/M  A Apple*** 

"The  best",  "strongly  recommended'-PC  mag. 

• Uniform  copies  tiles,  reads  & vrriles  (Jiredty 
to  200  CP/M  disk  formats  on  the  PC.XT.AT-417 
Micro  Solutions  $62  95-1- $3  SM. 

• MatchPoint  1/2  card  transfers  Apple  DOS. 
SOS.  CP/M  and  ProOOS  tiles  to  IBM  PCJ(T. 
AT-$185  -f  $3  Sm  (indudes  FREE  UnilormIL 
Blue  Heron 

1106  S.  Second  St. 

Dekalb.  Illinois  60115 
(815)758-2355 


BACK-IT  A Q-OOS II 

Back-i(,  Backs  up  10  MB  in  4 min  Backs  up  lo 
& restores  from  any  DOS  device  Formats, 
verities  and  backs  up  lo  floppies  in  one  step. 
$55  & $4  $h.  Q-OOS  II  simptities  DOS  com- 
mands with  blazingiy  fasl  sp^.  $39  & $4  sh. 
Easy  to  learn  & use.  Demo  $3.  Check.  MC/ 
VISA. 

CARTER  MARKETING 
P.O.  Box672 
Coarsegold.  CA  93614 
(209)  658-7532 

RECORD/PLAYBACK  KEYSTROKES 

TOTAL  RECALL  captures  keystrokes  white  you 
use  your  programs.  Play  back  your  keystrokes 
and  it  runs  your  programs  lor  you  . TYPING 
EVERYTHING  YOU  DID.  Save  (imet  Less  typing! 
For  tutorials,  audit  trails,  demos.  QA  tests,  prob 
solving,  recovery.  Popup/batch,  edit.  4 speeds, 
more!  $79. 30  Day  guar.  Dealers  too! 
Computer  Foundations 
2604  Elmwood  Avenue,  Suite  320 
Rochester,  NY  14616 
(716)  586-9756 


DISKPACK^ 

No.l  backup  sottvore.  10  Megs  onto  2 ttopptes 
in  4 min!  Compresses  tiles.  Copies  lo  any  DOS 
device  (inc.  1^)  All  other  last  backup  pro- 
grams bypass  DOS  and  are  unreliable  and  don't 
work  w/many  clones.  Please  compare.  Nothing 
else  even  comes  dose.  Money  back  guarantee. 
$69  -f  $3sh. 

BIOLOGIC  COMPANY 
11982  Coverslone  Hill  Circle,  Suite  1622 
Manassas.  VA  22110 
(703)  368-2949  Check/COD 

RECALC  1-2-3  5X  FASTER! 

3-2-1  Blastoff  compites  1-2-3  formulas  into 
code  for  8087  math  chip  which  loads  with  your 
worksheet  into  1-2-3  Recalc  3 to  15  limes  taster 
and  protect  proprietary  formulas.  Use  all  t-2-3 
features,  any  size  worksheet.  "Hoi  Prosped"  - 
PC  Magazine  $124  95  with  30-day  money- 
back  guarantee. 

FRONTLINE  SYSTEMS.  INC. 

P.a  Box  7408-PC 

San  Francisco.  CA  94120-7408 

800-451-0303  Ext  55.  916-677-7171 

LIMSIM 

Expanded  Memory  Simulator  lor  the  286  & 386 
machines.  Use  the  extended  memory  you  al- 
ready have  as  Lotus  style  Expanded  Memory. 
PC  Magazine  (March  31. 1967)  says  "Easy  to 
use  and  well  documented."  $70  ($100  with 
assembler  source).  30  day  money  back  guaran- 
tee. Visa/MC  accepted 
Larson  Computing 
1556  Halford  Ave.  #142 
Santa  Clara.  CA  95051 
(406)  737-0627 


Opt-Tech  Sort/Merge  3.0 

Eteremely  fast  Sort/Merge  program  RifiasaDOS 
command  or  CALL  as  a subroutine.  Unlimited 
titesizes.  most  languages,  datatypes  & filelypes 
supported  including  Btrie^  and  dBASE  II  & IH. 
Advanced  features  indude  record  selection,  rec- 
ord relormatting  & much  more!  Call  or  write  tor 
more  info.  MS-DOS  $149  Zeriix  $249 
Opi-Tech  Data  Processing 
PO.  Box  678 
Zephyr  Cove.  NV  69446 
(702)  588-3737 


SEE  CURRENT  HLE  ACTIVITY 

WATCH-l-0.  Pop-up  utility  that  displays  tiles 
opOT.  DS;0X  of  open  and  last  read/write,  R/W 
counts,  last  exec,  last  open,  last  tiie-nol-found. 
User  can  seled  hot-key,  pop-up  for  file  opens, 
pop-up  tor  tite-not-tound.  track  tile  opens  on 
printer.  MC/Visa  $49  95  w/anlivirus  opi. 
$69.95. 

Quantum  Publishing 
23860  Miles  Road 
Cleveland.  OH  44128 
1-800-342-6237 





Vi 


PC  MAGAZINE  ■ AUGUST  19 
.*514 


IT 


MAGAZINE 


FOK  MORE  ISFORMATION  OR  TO  PI  ACE  YOLR  AO  CALI.  212  51)3-5115  . . . 


UTILITIES 


RUN  YOUR  PC  AUTOMATICALLY! 

Specify  wha(  to  run  and  when  to  run  it  and  let 
Auto-Might  do  the  rest.  Run  backups,  com- 
munication, diagnostics  or  virlualty  xf/  pro- 
gram/utility  - unattended  Run  software  daily, 
weekly,  monthly  or  years  in  advance.  DOS  2.10 
and  up.  IBM  and  compatibles  $49.95 + $4.00 
s&h  (Colo,  add  7.1%  tax) 

Hie  Pendulum  Group.  Inc. 

333  W.  Hampden  Ave.  Suite  1015 
Englewood.  Colorado  80110 
(303)  781-0575 


WORD 

PROCESSING 


WordPerfecr 

Add-On  '*''  ‘85 

TUm  Wordl^rfect'  into  a 
Scientific  Wind  Processor 

■ Sinnrii  Wonn>(Kt  4.2  or  5-0- 

■ Oispitv  and  prior  comptett  Graak  and  matti 
tYiiMnla. 

■ Custom  pnntsi  dtfntiora  and  macim  mdudad 
frse  of  chanw  tor  Wordt^aci  ownars. 

■ tndudas  custom  dtsplai!  ctip  or  vNko  card 
doumloid  program. 

■ IndudH  Ikwlatl  Packard  lasatJai'*  si^parl  or 
font  downlMd  program  lor  dot  mains  prinlet. 

• NenI  Largt  or  D pant  soantirc  characlar 
sm  andabit  ta  HP  LasatJel''.  Logo  ISO. 

Upt.  $75. 

• Wrili  or  cal  f«  flyar,  supporitd  hardwam  and 


swpe* 
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WRITER'S  SIDEKICK  SERIES 

The  goof-proofer.  Avoid  those  embarassmg 
errors  in  your  writing.  Lay  vs.  lie.  farther  vs 
further,  affeci  vs  effect  Most  of  us  make  the 
same  mistakes  over  and  over,  and  who  has  the 
time  lo  refer  to  textbooks.  Let  the  SIDEKICK 
SERIES  do  it  for  you.  Order  ^ Series  #3.  $29 
complete.  Demos  not  available. 

CAPTAIN’S  CREW 
Box  216 

Sunset  Beach.  CA  90742 
(714)536^)770 

World's  Bilingual  Word 

OuangJan,  bilingual  word  processor  lor  En- 
glish and:  Armenian,  Bengali.  Euro/Latin. 
Greek.  Hindi.  Khmer.  Lao,  Punjabi.  Russian. 
Sinhales  Tamil,  Thai,  ^et  . $109  $5  s/h 

(foreign  + $12  s/h).  Pont  editor  included  R)r 
IBM  compatible  with  dol-matrix  & LaserJet 
printer  $6  -f  $1  s/h. 

MegaChomp  Company 
3524  Coftri^  Avenue 
Philadelphia.  PA  19149-1606  USA 
215-331-2748 


WORD  PROCESSING 


CompareRite™ 


''Outstanding  software -the  best  its  hind... CkmpineRiu  compares 
documents  m ways  t/vu  I didn’t  dunic  were  fkosstble.  It's  utterly  amazing-  ” 
-John  Dwomit.  PC  Magojine,  3/15/88 

CompareRite  saves  hours  of  editing  by  showing  you  how  any 
two  documents  differ.  Amazingly  fast,  CompareRite  will  create 
a complete  comparison  draft,  ready  for  printing,  or  display  the 
changes  on  the  screen  so  you  can  scan  them.  The  program 
shows  changes  in  many  user-selectable  formats,  and  is  com- 
patible with  all  major  word  processing  programs. 

CompareRite  is  perfect  for  attorneys,  editors,  proofreaden 
or  anyone  who  has  to  make  or  compare  drafts.  Thousands  in  use. 
Price  — $129.95  + $5  shipping/handling 

JURl^OFT 

INI  OR  Pl^R-M  tn 

763  Massachusetts  Avenue 
Cambridge,  MA  02139 

(Outside  MA)  800-262-5656  Ext.  10  (in  MA)  617-864-^151  Ext.  10 


CIRCLE  804  ON  READER  SERVICE  CARO 


rn^p,  'EAAnviKa 

PycCKMA,  Farsi,  English.'European 
d Scandinavian;  plus  either  IPA, 
Hindi,  Bengali.  Curmukhi,  Tamil, 
Thai.  Korean,  or  Viel.  FuU-feotured 
word  processor  supports  on-screen 
foreign  characters  and  highest 
quality  printing  with  no  hardware 
modifications.  Indudes  Font  Editor. 
S355  inel.  US  shipping.  $150  adeCl 
for  laser.  $19  demo.  Req.  640k. 
graphics  Money  bock  guarantee. 

Gamma  Productions,  Inc., 
710  WiUhire  Blvd.,  Ste  609,  S«nu 
Monica.  CA  90401  (213)  394-8622. 
MC/VISA/AMEX. 

CIRCLE  844  ON  READER  SERVICE  CARO 


MISCELLANEOUS  /ACCESSORIES 


CompuTogs  Dust  Covers 

The  ultimate  in  dust  protection.  Available  in  natural 
canvas/brown  trim  or  new  designer  gray/black  trim  (add 
$2/cover).  Our  covers  are  far  superior  to  vinyl! 

monitor  15.95  PRINTER (specrfy)  15.95 

COMPARE  OUR  PRICESl  keyboard  13.95  MON  CPU  24.95 

CompiiTo(ts*  P.O.  Box  659,  Chester.  NJ  07930  • (201)  879-5246 

VISAMC  AccapM  include  S3  SO  Sh«pMg  CUSTOM  EMBROIDERY  SHOWN  AVAILABLE 

aRCLE  801  ON  READER  SERVICE  CARO  1 -800-227-TOGS 


PRINTER  RIBBONS 

C ITOH  Prowriter 
EPSON  M)(/FXd1X80 
EPSON  MX/FX/RX100 
OKIDATA  92/93 
OKI  0ATA182ri92ri93.4 


$4  95 

$5.00 
$6  50 
$2-45 
$5.00 


Call  for  complete  list  of  products  & info  Dealer 
inquiries  welcomed 
DATEC  OISTBIBUTION 
P-0-  Box  411 
Freemont.  CA  94537 
415-790-6393 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Marketplace 
Call  (212)  503-5115 


ACCESSORIES 


CanpLiCouer® 

KeySktn*"  Keyboard  Covers 
Clear  to  the  eye.  Soft  to  the  touch 
KeySkIn'**  Covers  stay  on  while  you 
use  your  computer  Many  different 
models  to  chose  from  Cell  toll  free 

USA  (600)874-6391 
FLA  (600)  342-9008 
CompuCover# 

2104  Lewis  TumerBlvd  (Dept  PI) 
Ft  Walton  Bch  , FI  32548 
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PC-Write  SHAREWARE  VER.2.71 

FasL  powerful  word  processor/lext  editor  tor 
IBM/XT/AT/PX.  Spelling  checker,  screen  clip, 
mailmerge.  split  saeen.  ASCII  files,  macros 
Supports  4000  printer,  ind.  Laserief  + and 
Post  Script.  $16  lor  software,  tutorial  & guide 
on  disk  $89  lo  register  lor  manual,  support, 
newsletler,  & updates  90-day  Guarantee 
QUICKSOFT.  INC 
219  Firsi  North,  #224-PMAC 
Seattle.  WA  98109 

1-800-868-8068  (206)  282-0452  VisaAfC 


• 100%  Cotton  Canvas  • Breomcbiei 

• Beige  w/Grey  Trim  • State-free 

For:  Computers  and  Printers 
IBM.  Epson.  AT&T.  Leading  Edge.  Compaq 

(800)  826-5761 

InCA  (415)  759  1466 

Contemporary  ComputerWear 
1320-36th  Avenue  San  Francisco.  CA  94122 
ORCLE  80S  ON  READER  SERVICE  CARO 


BAR  CODING 


BAR  CODES 
MADE  EASY 


PERCON  E-Z  READER 

FAST  • ACCURATE  • RUGGED 

NO  SOFTWARE  CHANGES  wHti  PO 
X1IA7  AT4T  63007300  TrteV<JfO  90S/ 
955  Kmron  KT7/PC  Lr*  PClmn  Thp- 
Video  PCSl  & DEC  VT220  keyttMtds 
Mio-Liier  RS  737  rtertaces 

• VryneOete  iNpfTrefX 

• Free  phone  suppon 

• 7-yea*  warranty 

• Bar  code  prv«ng  uRware 


Details  or  CXiesDons7  Clal  us 

(503)  344-1189 

' i *•  I Iffi  Avr  Eugmp  OR  9H<U 
ALlADOMtAMCOOCnAOm  INCMf  ItlWG 


PERCON' 
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BAR  CODING 


For  DOT  NATIUX  and  Laser  Printers 
(Epson/IBM/Olddata  and  LaserJet) 

• Flexible  format  • Any  size  label  • Auto-Incrementing 

• Labels  for  bins,  shelves.  • Reversals 

inventory  - name  tags  • Color  Options 

• Big  text  readable  up  to  50  ft.  • Laser  Soft  Fonts 

• Bar  Codes:  2 of  5.  UPC/EAN.  •File  Input 
MIL-STD.  AIAG.  Code  39.  etc.  • Very  fast  • Easy 

LaM  above  prInM  with  $279  program. 

Othar  bar  coda  programa  from  $49. 

BAR  CODE  READERS 

For  PC/XT/AT  & PS/2 

• Attaches  as  2nd  Keyboard 

• No  software  changes 

• Rugged  Metal  Pen 

• Reads  2 of  5.  UPC/EAN.  128 
Codabar.  MSI.  Code  39 

PS/2  model $399 

PC/XT/AT  model $385 

(upgradaabla  to  PS/2 $30^ 

ALSO  RS*232  Readers.  Ktmiron 
Readers  & Mag  Stripe  Readers 

30  Day  Money  Back 
Guarantee! 


DATA  SOLUTIONS 

417-A  Ingalls  Street 
Santa  Cruz.  CA  95060 


800-345-4220 
In  CA  408-458-9938 

408/458-9938 


BARCODES  & CHARACTERS 

Software  tor  PC.  XT.  AT  & comp.  Logmars. 
AIAG,  Code  39.  etc.  lor  HP  Laser)et,  Epson. 
Okidata  & printers  w/l6M  Graph  $275.  Bar- 
code Inventory  and  comm.progs.  $49  Key- 
troard.  batch  file,  artd  serial  port  inpul  avail 
Aulomalic  Barcodes  from  elec  Scales  and  Cash 
Registers  Small  Cordless  portable  8k  Bar  Code 
reader  r dia  x 7*  Free  info.  Guarantee 
C.E.  Electronics 
3965  Rochester  Road.  Suiie  H 
Rochester.  Ml  48063 
(313)  65&4)630 


BAR  CODE— LABEL  PRINTING 

THE  LABEL  MAKER**  prints  bar  codes  OCR-A 
like  and  large  characlers  from  data  entered  al 
keyboard  or  from  disk  liles.  Creaie  and  save 
unique  printing  lormats  and  record  layouts  Per- 
forms record  add.  change,  lidea.  sort  and  seled 
on  disk  files  Al.  LABELMAKER**  prints  AIAG 
shipping'pails  identification  labels  required  by 
Auto  Mftrs  Requires  IBM  PC  or  work-alike 
TJ  SOFTWARE  INC. 

P.0,  Box  2044 
Arlington  Heights.  IL  60006 
(312)  364-1065 


JPrintBar  III 

BAR  CODE  PRINTING  SOFTWARE 

Print  bar  codas  dfrtctly  Irom  your  own  MS-DOS  applica- 
tions without  copying  data  to  special  print  liles 
Supports  Epson.  IBM  Graphics,  and  h 
LaserJet  printers  

8 NEW  FEATURES 
have  been  added  to  our  popular 
memory-resident  bar  code  printing  software 
r^ow  pnnt  EAN  8 and  EAN  13  in  addition  to  UPC-A. 
UPC-E,  Code  39  and  2 ol  S $295.00 

High  density  dol-malrix  bar  codes  supported  Developer  inquiries  invited. 
CodeScan  2000  Bar  Code  Reader  $495.00 

CALL  FOR  FREE  BROCHURE  (Olt)  122-4040 


6069  Eniwrpt.&fe  Drive  Placerville.  CA  95667 
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Bar  Code  Reader 


Model  PC- WEDGE  Reader $289.00 

• No  loAware  changes  necessary 

• For  PC/XT/AT  or  compobble 

• Reads  Code  39, 2 of  5.  UPC.Codabor 

• BBarcode  I printing  software  included 

EZBsrcode  I Printing  Program 
(ordered  sepcrately) $49.00 

• Enter  and  prmt  Code  39  and  UPC-A 

• For  dot  matrix  and  LaserJet  printers 

• Vary  bar  code  height,  spacing,  etc. 
EZBarcodc  II  Printing  Program . . . $99.00 

• Keyboard  or  Kxl  file  dwa  input 

• Priw  Code  39,  Inierteaved  2 of  S.  UPC-A 

• Autotnuic  incrementing,  multiple  ct^umns 

dBARCODE***  Program  prinis  bar  codes 
from  within  dBASElI]  Pm $19.00 


(I^eKeeping  Systems,  Inc. 

12434A  Cedar  Road  •Cleveland.  OH  44106 
(216)229-2379  • Fax:  (216)229-2373 


BAR  CODE  READERS 


NO  SOFTWARE  CHANGES  REQUIRED 
PCS: 

• IBM  PC/XT/AT  PS/2  CLONES 

• TANDY  1000SX/ 1200/3000/4000 

• ZENITH  138/148/151/1S8/248 

• EPSON  EQUITY  I & III 


TERMINALS: 

• WYSE  50/60/75 

• KIMTRON  KT  7/PC 

• CONTROL  DATA  VIKING  721 

• TANDY  DT100 

• RS-232 

PC/MS  DOS  BAR  CODE  PRINTING  SOFTWARE 


RESELLER  DISCOUNTS  AVAILABLE 


AMERICAN  MICROSYSTEMS 

1 1 10  S AIRPORT  CIRCLE.  SUITE  140 
EULESS.  TX  78040  (817)  S71-9015 
(800)  M8-44S2 


BAR  CODE  BARGAINS 

NEW  TWEDGEtm 
BAR  CODE  READER 

Fils  Mlwiirt  n MnrMn  a dumb  ASCII  Tanmnsl  me  ■ 
CPU  amuWng  ew  kdvMM  lda«  IO>  Uulb-uMre 

ITS  WANOERWANO  km  more  64Kd-i«eKb 

ponaiM*.  programnu 


twtwaan  lab*  cedw.  lima  atampiabaia  a CMuMaa 
mddumbtteana  • wwidmeiudad 

ITS  $306  • PC  WAND  Bnr  Code  Render. 
Emuiaiaa  Aayboard  • WorU  wun  IBM  PCa.  ATa.  and 
eionta  • Lowaat  eeai  • Smpla.  pmvan.  duribia 


HfTBRNA-nONAL  TBCHNOLOOtBS 


«B<Vortnaa''ySrraal.  SudaC  Sraa  CAKRt 

PHONE:  (714)  BOO-1  BBO 
FAX  (714)  foo-asoa 

auMAiwTteo  Lonttr  Mien 


H 


ITS 


BAR  CODE  & 
MAGNETIC  STRIPE 
READERS 

for  the  IBM  PC  & PS/2 

Sm 
Noa 

Also  available: 

Bar  code  printing  software 
Magnetic  stnpe  encoders 
Units  tor  other  conxxXers  & terminals 
GSA  pnang  available 

TPS  ELECTRONICS 
4047  Transport  Street 
Palo  Alto.  CA  94303 

Telephone;  415-856-6633 

Telex  (Graphnei)  371-9097  TPS  PLA 
FAX;  415-856-3843 
ORCU  an  ON  READER  SBtVICE  CAM) 
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BOOKS 

CATALOGUES 

PUBLICATIONS 


PCjr 

Expansion  Products 


Possibly  the  largest  selection 
of  PCjr  pnxlucts  in  the 
country.  Wc  don't  just  sell 
PCjr  pnxlucts.  wc  design  them. 
•Spcctl  Up  PnKliK’l'* 

■P>eud(>  D.MA  Cartridges 
•Second  Fli>pp\  Disk  Drives 
•.’':  Disk  Drives 
•PCjr  Opiicul  Mice 
•Monitor  Adapters  for  PC’s 
•Parallel  Pnnicr  Ports 
•Full  Si/e  Keyboards 
•Speech  Attachments 
•Joysticks.  Cables.  & Adaptors 
Call  or  write  it>  receive  our  free 
.^2-pagc  catalog  of  PCjr  Add-On 
pnxlucts.  For  even  faster  results, 
circle  our  reader  service  number. 

PC  Enterprises 
“The  jrProducts  Group” 

Box  292.  Belmar.  NJ  07719 
(201)  2SO^KI25  (M0)922-PCIA 
CIRCLE  «t2  ON  READER  SERVICE  CARO 


*•**•*•*  PCjr  LOVERS! 

A 32  page  monthly  mini-magazine  jusi  tor  you! 
Each  issue  is  devoted  to  "How  lo's”  tor  increas- 
ing PCjr  compatibility.  Q&A.  PCjr  hardware  and 
software  reviews,  and  much  more  Call  or  write 
today  for  a FREE  SAMPLE.  $19.97/yr  for  12 
exciting  issues  ((Canada  S2597  (U.i  money 
order). 

The  Junior  Report 
PO.  Box  59067,  Dept  P 
Schaumburg.  IL  60159-0067 
312-310-9033 


COMPUTER 

INSURANCE 


COMPUTER 

INSURANCE 


Full  replacement  of  hardware,  media 
purchased  software.  As  low  as 
S39  yearly.  Covers  fire,  theft,  power 
surges,  other  accidents.  Blanket 
coverage:  no  list  of  equipment 
needed.  Call  for  information  or 
immediate  coverage. 

„ 1-800-848-3469 

“ Local  (614)  262K)559 
SAFEWAfiE.  The  Insurance  Agency  Inc. 
2929  N.  H^h  Sireel.  P.O.  Box  0221 1 
Cdumbus.  OH  43202 
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DATA 

CONVERSION 


DATA 

CONVERSION 


DISK  • DISK  • TAPE  • DISK 
OPTICAL  SCANNING 

WORD  PROCESSORS 
SPREADSHEETS 
DATA  BASES,  MAIL  LISTS 
OVER  1,500  FORMATS 
IBM  PS  2 


(212)  463-7511 

NATIONAL  DATA  CONVERSION 
INSTITUTE 

5 EAST  16TM  STREET,  NEW  YORK.  NY  10003 


RRST  IN  DATA  CONVERSION 


aRCLE  8IS  ON  READER  SERVICE  CARO 

DISK/TAPE/OPTICAL  SCANNING 

• 33(  per  page  typewritten  text  lo  disk  in  ASCI). 
WP  formats  available  on  request. 

• Scan  Typeset  text  6 to  24pl  low  rales 

• Disk  convert  from  IBM.  WANG.  XEROX.  MAC- 
INTOSH -F  1000  other  fonrets  (bi-directional) 

• Tape  conversions  (800. 1600. 3200. 6250  BPI) 

• Quick  tumaround— Quality  Guraranteed 
Isl  RUN  COMPUTER  SERVICES 

1261  Broadway  Suile  506 
New  York.  NY.  10001 
(212)  779-0800 


LOTUS 

DBASE 

LANIER 

WANG 


DATA  DISK 

CONVERSION  CONVERSION 


TURN 
APPLES  TO 
ORANGES 
VHTHOUT 
GOING 
BANANAS! 

CALL  FOR  OUR  FREE  BROCHURE 


DATA  CONVERSION 
LABORATORY 

America's  Largest  Data  Conversion 
and  Opticoi  Sconning  Fociiify 
184-13  HoroceHord.  Exp.,  Fresh  Meodows,  NY  1065 

X.  (yi8)35y-8700  — - 
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DISK 

CONVERSION 


TAPE-TO-FLOPPY 

FLOPPY-TO-TAPE 

Tape  duplication 

FLOPPY-TO-MICROFICHE 
Laser  printing 


1 800-422-9622 

tin  OK:  018  2 54  06221 

TKHNIUl  PROGRAMMING 
SERVIOS,  INC 

m [fit  iisi  siBii 

nnsk.  004133  1301 


CHANGING  WORD  PROCESSORS? 

Media  transfer  to  or  from: 

IBM.  XEROX.  DEC.  WANG. 

LANIER.  CPT.  CT,  MICOM.  NBI. 

WORDSTAR.  WORDPERFECT.  MS/WRD.  DW3. 

MULTIMATE.  SAMNA.  MASH.  DCA. 

*******FRE£  TEST  CONVERSION****** 

Conversion  Specialists 

531  Main  St..  Suite  835 

El  Segundo.CA  92045 

(213)  545-6551  • (213)  322-6319 


Computer  Compatibility. 

All  It  Takes  Is  The  Missing  Link.^” 


ShafiEstaU  6000 

Make  all  data  compatible  data  with  this  mrtovatnre  disk-io-disk  conversion 
system  tis  quick.  Easy.  And.  economical 

• Over  14,000  disk-to-disk  conversion  programs  available 

• Access  8'.  S'  4"  and  3' ; " formats 

• Fast— converts  a disk  in  less  than  is  minutes 
- Works  with  any  I8MXT.  AT.  or  compatible  PC 

• Systems  start  as  low  as  S6.000 


Call  l-800-Z48-{>lSKInra  F'rre  IXcmonMnilim. 
317-842-2077 

Indianapolis.  Indiana.  U.S.A. 


SHAFFSTALL 

CORPORATION 


Thi'  Missinit  link  4 ri-ftiMi  nO 

ir4ik-m4rV  ill  itM- 'hb4lfM4ll  ( < •qxirjiion 


HH-  UtHhT  In  Mt'llUl  < tl4UtT\HUI  M-xAi/u 
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INCOMPATIBLE  COMPUTERS? 
Disk  InlSftliMfE  Strvlct  Cempatn  special 
izes  m transferring  files  between  lOOO-r 
incompatible  computer  formats 

• 9TRACK  TAPE  TO  OISKETTl 

• OEDICATEO  WORD  PROCESSORS 

• 3.5'.  S2S'  G I'  FORMATS 
Additional  Services  Include 

• Database  & Spreadsheet  Conversions 

• Custom  Programming/Data  Reformatting 

• Expert  Tectwncal  Assistance 

Disk  Interchaniee  Servkt  Co.  (DISC) 

: P-4(L  Onv«.  Wchifiml  MA  niuw 
1*17)  **2-«an 

CIRCLE  64$  ON  READER  SERVICE  CARO 


TAPE/DISK 
CONVERSIONS  r 


Conversion  services  to  or  from 
over  1000  computer  systems; 

• Magtapes  • Mini  Computers 

• Micro  Computers  • Typesetters 

• Word  Processors 

CALL  THE  INDUSTRY  LEADERS 


PIVAR 

COMPUTER  SERVICES,  inc. 


(312)  459-6010 

165  Arlington  Heights  Rd  #M 
Buffalo  Grove.  IL  60089 

aRCLE  616  ON  READER  SERVICE  CARD 
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DISKETTE  COPY 
SERVICE 


NETWORKING 


KEYCARD 

ELIMINATOR.. 


NOVELL  ADVANCED  NETWARE' 
2.0a  4 2.1 

^KEYCARD  FAILURE? 
NEED  TRUE  SFT? 
SLOTBOUND? 
FAST  CPU? 


M S00OO 


MMcnMuciNC 


NETWORK  BUSINESS  SfSTEmS 
MOOtnoenonom  Sum  JW'  houiWk  rx  T7M* 

<71))  ril-MM  <71)1  7U.*4$7 
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SUPPLIES 


DUPUCATION  FROM  59« 

ATfofdable  rates  only  59(  tor  5 25’  & SI  59  tor 
3.50”  MS/DOS  Duplication.  Price  inctudes: 
’Quality  Brown  Disc  Media 
’Duplication  with  100%  verilication 
'Label  Application 

'Quick  Turnaround  & Guaranteed  Products 
Rates  go  even  lower  as  you  continue  to  ord^l 
DIVERSIFIED  SYSTEMS  GROUP.  INC 
P.O.  Box  1114 
Issaquah.  WA  96027 
800/255-3142  206/392-0900 


MAILING  LISTS 

FREE  CATALOG 

Over  2 million  names  on  75  owner/user  lists: 
IBM.  Apple,  mini  sites,  resellers,  stores,  VAR's, 
chairts.  mail  order  dealers,  educational.  Unix. 
Pascal.  Cobol.  Lotus,  dBase,  modem,  investor, 
publicalions.  elute.  Call/Write  lor  tree  catalog 
Note:  We  do  not  sell  hardware  or  sottware 
TARGETED  MARKETING  INC  - Ifv  Brechnei 
Box  5125-P 
Ridgewood.  NJ  07451 
In  N.J , 201-445-7196 


TO  PLACE  YOUR 
AD  IN 
PC  Magazine 
Marketplace 
Call  (212)  503-5115 


RIBBONS 


1-800-331-6841 

1-513-252-1247  (Ohio) 

Over  350  types 
Volume  Discounts  Avatiabie 


w w Satisfaction  Guaranteed  A it 
BLACK  COLORS 


APPLE  IMAGEWRITER 

295 

365 

APPLE  4-COLOR 

— 

1050 

DIABLO  hfT  II  M/S 

2.95 

EPSON  LX-60/90 

350 

4.35 

EPSON  MX-fX60 

295 

365 

EPSON  MX'FXlOO 

395 

495 

IBM  PROPRINTER 

4.50 

NEC  PI.  2. 6 

5.30 

NEC  P3.  7 

640 

OKIDATA  82-92 

1.25 

1.65 

OKIDATA 162-192 

450 

575 

PANASONIC  KXP 

450 

5.75 

DAYTON  COMPUTER  SUPPLY 

a divTOon  0*  Oefv-Sys  Cofp 
1220  Wayne  Avenue.  Dayton.  Ohio  45410 

EST  1979  TERMS  MC  VISA,  C 0 O 

DISCOVER 
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SUPPLIES 


SOFTWARE  PACKAGING 
To  Meet  Your  Needs 


Gienco  OevelopmerK  Systems  offers  several  choices  to  help  you 
with  your  software  packaging.  Our  produa  line  kKludes  doth 
and  vinyl  Dinders/portfolios  for  your  users  manual  and  program 
diskette.  The  binders  can  be  saeened  with  your  company  logo  to 
add  that  extra  personal  touch.  The  final  produa  is  an  organized, 
eye-catching  presentation  that  your  efforts  deserve. 

In  addition  to  packaging.  GferKO  Development  Systerm  offm  a 
wide  variety  of  services,  including  finished  produa  assembly,  to 

help  get  your  software  products  to  market  Typesetting  of  manuals 
can  be  as  ea^  as  sending  an  ASCII  file.  Duplication  and  label 
affixing  as  well  as  produa  assembly/shrink  wrap  are  readily  avail- 
able. Please  consult  us  with  your  specific  needs. 

72 1 West  Algonquin  Rd. 

Arlington  Hts..  II 60005 
* (3121364-SOFT 

- Telex  493-7109;  FAX  364-7698 


rOLtNCO  DCvttOPMtNt 
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LASER  CARTRIDGE 
RECHARGE 


ftlllUSTOn  EWTT 
TOlil  (UTIIDIiS  $10 


Cut  your  cost  in  hail  with  recharged 
Laser  pnnter  cartridges. 
Exclusive  toner  with  blackest  pnni 
and  lop  quality. 

Cartrxlges  last  20%  longer. 
Money  back  guarantee. 

27  ditferent  Laser  Pnnter 
engines  to  recharge. 

Send  empty  cartridge  with  $40  + $3  s/h. 
Monthly  discounts.  Toner  avariable. 
LASER  SYSTEMS/ 

TONER  TECHNOLOGIES 
23  NO.  MAIN  / P.O.  BOX  407 
KAYSVILLE.  UT.  64037 
(Mt)S44-3090 

CIRCLE  827  ON  READER  SERVICE  CARO 
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FOR  MORE  INFORMATION  OR  TO  PIACE  YOUR  AD  CALL  212  503-5115  . . . 


SUPPLIES 


3M  3480  Cartridg* 

Eiei*4a  iMrtlu  raqutrwwMrtu  pt  IBH  9489 
■iMfewaUh*  baehaaaUnf  pfaiacta  yawr  4ala 

grttbw  sale  $6.25  aach 

OfaaawM  af  44 

36^1  FOB  Orana  Rapidi  Mt 

3M 

1^1, 

Mark  Q Disks 

Only  894  tACh 

S.25’  DSOORH 

LH«lima  Warranty 

Mm  90*«fe» 

S4H  $4  00/100  4Mfct 

CALL  FOR  FREE  CATALOG 
M Am,  tw  4%  MiM  Ui  coo  (adtfl 
|4  00)  «4«h.  e«rt  ehfc.  M O Pfic* 
aitfMito  ctwno* 


HI  Precis! 

PC  a..*; 
616-4S2-: 
' 800-2SS > 


Precision  Deta  Products^ 

03«7  OtndRapxli  Ml  40018 

3457  Ml  SOO-632-2466 
800-2SS-0028  FAX:  616-4S2-49U 
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^ miiAiicmiicc 

the  ultimate  target  market! 

Tlir  fif.iml  N|»’i  Atm  rrM<l  IH'  \l,ig.i7,iiii’  ill'll  I lute  iIk-  lin»- 1"  'hi*)'  -tfund. 
Ihi'ir  iinl>  nim'i-rri  is  gettins  whut  tlu^  ni'iMl  ds  i|UK'klv  ds  |H>sMhlr 

Theyll  DIRECT  their  attention  to 
PC  Magazine  Maricetplace 

pur  them  PC  Maguinr  Markelplacr’s  Diri'rl  Ki-spunsi^Display  Ad  format  ritprrsents  a 
faU,  easy  and  rust  efTecUve  tiH^id  of  pnidurt  acquisition  They  know  It  will  hive  the 
products  they  nerd  and  the  information  they  want  reftarding  price,  volume  discounts, 
speciricalions  and  deliveiy. 

If  you  think  that  >i>ur  busines.s  can  benefu  from  the  5tiU.UUU  brand  specifiers  who 
read  i^C  Magazine  Y(H'-Kt  KKillT' 

So  take  DIRECT  action  and  caU  (212)  503^5115 


TRAINING/ 

TUTORIALS 


INSTANT  REPUY  Hi 

Builds  Demos.  Tutorials.  Prolotypes.  Music 
Presentalioos,  Time  Keyboard  Macros.  & Menu 
Systems.  Includes  Screen  Maker.  Keystroke  & 
Time  Editor.  Program  Memorizer.  & Animator 
Received  Great  Reviews!  Simply  The  Best!  60- 
day  satisfaclion  money  back  guarantee  Demo 
Disks  Avail  IBM  & Compatibles  $149  95 
Nostradamus  Inc. 

3191  South  Valley  St.  (Suite  252) 

Salt  Lake  City.  UT  84109 
(801)  487-9662 


TYPESETTING 

HIGH-TECH  TYPESHTING 

Transmit  your  text  toll-tree,  error-tree  via 
modem  lo  your  fully  automated  typesetting 
system.  $2  per  lhousar>d  characters.  $5  mini- 
mum. Same-day  service.  200-typefaces,  sizes 
up  to  72  point  Send  $20ppd  for  our  200  page 
guidebook,  or  call  toll-free  & use  your  MC/ 
VISA/AmEx. 

Iniergraphics 

106A  S^  Columbus  SI. 

Alexandria.  VA  22314 

(800)  368-3342  or  (703)  683-9414  in  DC  area 


THE 

SHOWCASE 
FOR  PRODUCTS 
AND  SERVICES 
IN  THE  MS  DOS 
MARKET  . . . 


i 


o 

0 

c 


THIS 

SUMAVER, 

LAND  THE  { 

BIG  ONE! 

\\ 

/ X ^ 


3 

0 


Expect  more  than  a few  nibbles  this  summer  from 
clients  and  distributors.  Ziff-Davis  reprints  are 
custom-desisned  and  will  make  your  product’s  review 
an  attractive  marketing  lure. 

If  you’re  looking  to  land  the  big  one  this  summer, 
contact  Jennifer  Locke — Reprints  Manager,  Ziff-Davis 
Publishing  Co.,  One  Park  Ave.,  NX  NY  10016,  (212)  TD 
503-5447,  or  on  MCI  Mail.  (Min.  order  500  reprints.) 
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INPUT  DCVICIS 

285  Novellinc  Sennee  Response  System  312-313 

722  PCC^si^  CC  Mail  ..  399 

244  Key  Tronic  Keytfonic  Moitse  300-301 

182  Loorlecft  Scanman 104-105 

' Norltigafe  Compuler  Systems  Keyboard  447 

744  SummaorapDics  64  Pad  Plus  181 

290  Rose  Electronics  Masterswitch  .400 

393  Software  Unk,  Inc  Lanlink  5X 422 

191  TOPS  Conneetivrty 6M1 

223  Tiavehno  Software  Oeskknk 196 

PNOQlUilllglU  TOOLS  UTILITIES 

INCROAIAINPRAME  UNKS 

116  Bbise  Computing  6laiseComp4er 438 

531  DCA  IRMA  Remote  370-371 

146  Gateway CommumcaMris  LANGatewav  307 

380  Hammerly  Computer  Services,  In  ProBas 334 

MODEMS 

487  Sotlware  Masters  Programmers  Tools 434 

466  Sotlware  Masters  TheVisKMeCormtutar  468 

540  ATI  Technologies  Inc  2400  P’S  Modem 293 

AOOON  BOARDS 

231  Touchbase  Systems  Modem 391 

107  ASTtWsearcti  RampaaPHis 335 

120  Central  Poml  Software  Copyll^DehneOptionBoarT) 74 

EMULATORB/PROTOCOL  CONVERTORS 

513  Wordperted  Corporation  AddlnBoaid 386-387 

365  PersoA  Term  Emulator  Softwin 87 

SCANNBRS/DIQmZERS 

DISKETTES 

7X  Calcomp  Digitaer  Family  Ad 149 

742  Diamond  FtowerElectncInstru  Hamoy  Scanner  3000 273 

144  The  Complete  PC  The  Com^  Hard  Scanner 364 

INSURANCE 

PWNTBRS 

72B  Saleware  Insurance  400 

POWER  PROTECTION 

242  AJpsAmcnca  " Primers 212-213 

328  Bufialo  Products  SX  Penplwral  Sharing  Devices  236 

140  Amencan  Power  Conversion  Corp  UPS 467 

167  Ketsinglon  Microware  Ltd  Masterpiece  394 

295  Univeisaf  Vectors  Corp  Unisaver IBS 

^ HewleitPactwd  l«r»et  209 

SECURITY 

295  Uniwsal  Vectors  Corp  Unsavtr  . IN 

119  Panasonic  Computer  Division  LaserPnMer 355 

361  OumeCorp  Crystal Prmt Line  435 

749  RcoholAmenca  LaserPnmers ....  214 

498  SeikoshaCorp  Primer Z26 

259  The  Laser  Connection  PS810 5 

PC  ACCESSORIES 

204  Avery  PC  Accessories  340 

472  Curbs  Manutacturmg  PC  Accessories 342 

198  miemaMnal  Battery  Corp  fleplacefrem  Battery 4S1 

' Tosh4ia  LaserPrtnlers 294-295 

Toshtt  OOTMatm  Printers  326 

PRINTER  RIBBONS 

344  M^  Computer  Products  Sateskin  365 

473  PC  Coohno  Systems  Power  Supplies  M 

PRINTER  ACCESSORIES 

MAILORDER 

172  Bay  Tedinc*  Associates  Prnt  Master  II 304 

288  Fdth  Generation  Pnnter  Sharing  &UtMies  225 

290  Rose  Electronics  Porler 400 

290  Rose  Electronics  Masterswitch  400 

106  707  Computer  Sales  MaKOrOer 462 

521  Amencan  Semiconductor  Mail  Order  444 

336  ArlingtDO  Compuer  Products  Mailorder 480-481 

■ Bay&press  MatlOrder 4N 

PORTABLEIAP  COMPUTERS 

125  Boffin  Limited  Mad  Order  375 

371  MitsutRShi  Bectromcs  Laptop  90-91 

337  Zemth  Data  Systems  Laptop 271 

481  SuR  Dog  Computer  Products  Computer/Accessortes 428-429 

135  Bus  Computer  Systems  MaitOrder 481 

PCPAX 

ConwAdd  Compabtiles 216-219 

DISPLAVSMONITORS/TCIIIilMAlS 

256  Cornerstone  Monochrome  Monitors 350-351 

109  Computer  Oiscoum  Warehouse  Mailorder 476-477 

183  Computer  Mad  Order  Mailorder 324-325 

252  Sioma  Des«ns  Lasetview  302 

GRAPHICS  SOPTWARS 

243  Me  Computer  Pmducts  Mad  Order 4K 

346  Jameco  Electronics  Mad  Order  478 

201  Haiemree  Software  Flowcharts 338 

* Micrografx  GraphcsSWWindowsPresenta  . . 20 

387  MHI  Warehouse  Mad  Order 4N 

• MICROBEST  Mad  Order 473 

PLOTTERftCHARTINQ  DEVICCS 

310311  PCBrand  MadOrter 22-23 

VIDEO  QRAPHICSAOARDS 

353  PC  Network  (Formerly  IMT)  Mad  Order  472 

184  Shvnroa  MadOrder  483 

• Softkne  MMOrder  ....84 

513  WordperleclConxiralion  Graphics  Video  Dtsofav  386-^7 

ACCELERATOR  BOARDS 

268  TusseyConteuter  Products  MadOrflet 81-83 

171  Warehouse  Data  Products  MadOrder 202-203 

528  Whole  Earth  Computer  MadOrder.  436 

276  Hauppauge  Motherboard 56 

489  Pwsonal  Computer  Swport  Breakthru  10 

COMMUNICATIONS  SOFTWARE 

OROANtZATIONS/SERVICES 

492  Cahners  Exposition  Group  intemuBon  Management  Show  79 

DIRECT  MARKETING  CONNECTION 

504  Data  Storm  Technologms  me  Communcabons  Software 292 

228  Mendan  Techmtogy  CommunicatDn  Software  388-389 

722  PCCSysiems  X Mail 341 

106  707  Computer  Sales  MadOrdor  482 

521  AmeiKan  Semconducioi  MadOrder  444 

336  Arkngton  Computer  Products  MadOrder  460-481 

478  SotUdone  Mirror  II  3J0 

223  Trartlmg  Software  OesUmK 198 

312  Whae  Cm  Systems  Brooklyn  Bndge 2B 

LACAL  AREA  MCTWIMIKINQ 

135  Bus  Computer  Systems  MadOrder  .487 

748  CadEiQi^  MadOrder  4N 

109  Computer  Discount  Warehouse  MadOrder  476-477 

520  Elecironc  Wholesale  House  MadOrder  488 

140  Amencan  Power  Conversion  Corp  UPS.  467 

395  Axon  Local  Atm  Metwonong  ,.309 

328  Buffalo  Products  SX  Peripheral  Sharing  Devices 236 

346  Jameco Electroncs  MadOrder  . 478 

108  JOB  Micro  Devices  MadOrder  484 

387  MHI  Warehouse  MadOrder  489 

525  ExeelTach  LAN  . 396 

146  Gateway  Communcabons  LANGaleway ,.307 

353  PCNetwohi  Madordet  472 

145  PCS«  MadOrder  479 
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After  Hours 


EDUCATION^ 


Letting  Mentor  Be  Your 
Guide 


BY  JENNIFER  ZAINO 

Webster’s  Ninth  New  Collegiate 
Dictionary  defines  “mentor” 
as  “a  trusted  counselor  or 
guide.”  Profit  Technology’s 
Breakthrough!  Mentor  program 
attempts  to  exemplify  that  defi- 
nition by  helping  you  improve 
your  learning  skills  and  increase 
your  powers  of  retention,  but  it 
has  mixed  results. 

Mentor  is  a more  sophisti- 
cated version  of  the  method 
used  in  grammar  school  to  teach 
multiplication  tables.  But  in 
place  of  a grim-looking  teacher 
flashing  index  cards  in  your  be- 
fuddled face.  Mentor  lets  you 
set  up  to  five  alternating  win- 
dows that  flash  information 
while  you're  working  in  appli- 
cation programs. 

You  choose  topics  to  review 
from  the  60  general  business  li- 
brary flies  included  with  Men- 
tor, or  from  the  separately  sold 
VIP  (Very  Important  Points)  li- 
braries. At  present,  these  in- 
clude Zig  Ziglar's  Secrets  of 
Closing  the  Sale,  The  WordPer- 
fect VIP,  and  The  ABCs  of  MS- 
DOS.  If  you  have  Mentor's  par- 
ent Breakthrough!  software, 


however,  you  can  build  your 
own  flash  file  libraries. 

In  order  to  run  your  flash  file 
libraries  over  applications,  you 
must  first  load  your  programs 
into  ProView!,  a multitasking, 
ropV/ew-compatible  program 
manager  that  is  part  of  the  Men- 
tor package. 

The  pop-up  ProView!  menu 
gives  you  access  to  a wide  vari- 
ety of  operations,  including  re- 
sizing, sliding,  freezing,  hid- 
ing, zooming,  and  scrolling 
program  windows. 

While  it’s  not  required, 
you'll  find  that  you’ll  be  able  to 
use  ProView!  much  more  effi- 
ciently if  you  have  a mouse.  If 
you  rely  on  the  keyboard,  you'll 
get  into  the  awkward  situation 
of  using  the  Home  key  for 
mouse  button  1 , the  PgUp  key 
for  button  2,  and  the  Alt  key  for 
button  3. 

Unfortunately,  ProView! 
has  inherited  some  of  Top- 
View's  flaws.  For  instance, 
changing  between  program 
windows,  even  if  they  are  on- 
screen at  the  same  time,  is  a te- 
dious three-step  process.  And 
ProViewl's  Cui  and  Paste  func- 
tions are  nearly  as  mysterious  as 
those  found  in  TopView.  You’ll 
find  that  you  may  not  be  able  to 
access  these  functions  until  you 
create  new  filter  tables  to  inform 
ProView!  of  the  keystrokes  that 
your  application  programs  need 
in  order  to  perform  these  opera- 
tions. 


The  Mentor  menu  lets  you 
tailor  the  learning  process  to  suit 
your  needs.  You  can  choose  to 
have  Mentor's  windows  display 
information  from  the  same  li- 
brary, or  you  might  prefer  to 
have  them  flash  different  library 
files. 

The  flashing  information 
might  be  couched  in  a question 
format,  in  motivational 
prompts,  or  even  in  inspiration- 
al quotations.  The  program  will 
continue  to  replay  each  library 
file  until  you  choose  to  stop  it. 

You  can  set  the  Reshow  in- 
terval speed  and  Duration  time 
of  each  Mentor  window.  How- 
ever. if  you  want  to  run  more 
than  one  Mentor  window  over 
an  application,  you’ll  have  to 
play  around  with  these  settings 
so  that  the  windows  don't  ap- 
pear on-screen  at  the  same  time . 

I found  that  1 would  lose 
control  of  my  keyboard  if  win- 
dows even  slightly  overlapped 
at  any  given  point.  The  only 
way  to  have  multiple  windows 
flashing  on-screen  simulta- 
neously is  to  woiic  directly  in  the 
Mentor  program  itself. 

Are  you  thinking  this  all 
sounds  like  “subliminal  seduc- 
tion ' ’ ? Shades  of  Coca-Cola  ads 
on  movie  theater  screens,  per- 
haps? 

Profit  Technology  claims 
that  to  be  truly  subliminal  (and, 
the  company  says,  less  effec- 
tive). a message  has  to  be 
flashed  on-screen  so  quickly 
that  your  eye  won’t  even  be  able 


to  register  that  the  message  has 
ever  been  there. 

Mentor  differs  from  this  in 
that  its  attention-getting,  flash- 
ing windows  force  your  eye  to 
acknowledge  the  information, 
no  matter  how  briefly  the  dis- 
play is  in  view. 

This  technique  reflects  the 
findings  of  the  Kramer  Report, 
a study  that  established  that  the 
amount  of  eye  fixation  on  a 
piece  of  information  is  directly 
related  to  the  degree  of  its  reten- 
tion. The  Kramer  Report  also 
showed  that  a message  that  is 
heard  or  read  once  is  completely 
forgotten  in  30  days.  However, 
if  a message  is  read  or  heard 
several  times  a day  for  at  least  8 
days.  90  percent  of  it  is  retained 
in  memory,  even  after  90  days. 

Profit  Technology  is  on  the 
right  track  by  incorporating 
what  could  be  a very  effective 
learning  technique  ‘mio  Mentor. 
However,  the  program  needs 
some  revamping  to  make  the 
learning  process  not  only  more 
effective,  but  less  troublesome 
as  well. 

List  Price:  Breakthrough!  Mentor, 
$195;  Zig  Zigtar' s Secrets  of 
Closing  the  Sale,  $29.95;  The 
WordPerfect  VIP  and  The  ABCs  of 
MS-DOS,  $49.95  each.  Requires: 
256K  RAM,  two  disk  drives.  DOS 
2.0  or  later.  Mouse  recommended. 
Copy  protected.  Profit  Technology 
Inc.,  17  Battery  PI..  New  York.  NY 
10004;  (800)  223-4628. 
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Seconds  Never  Looked  So  Good! 

ttract  potential  customers,  distributors,  color  to  black  and  white.  * 
and  vendors  with  our  tastefully  To  find  out  how  you  can  have  your  article 
designed  reprints.  Revitalize  your  arti-  reprinted,  call  or  write  today, 
cle  with  front  page  coverage  from  one  of  the  Jennifer  Locke-Reprints  Manager, 
world’s  leading  computer  magazines.  Ziff-Davis  Publishing  Company,  One 

Ziff-Davis  reprints  are  concisely  reformatted  Park  Avenue,  New  York,  NY  10016, 
on  80  pound  coated  paper  and  printed  from  full  (212)  503-5447. 


‘minimum  order  500  reprints. 
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A Star  Trekkin’  Space 
Odyssey 


BY  DONALD  B.  TRIVETTE 
The  year  is  1997.  Your  job  is  to 
oversee  the  construction  of  the 
United  States'  first  commercial 
space  station.  You  have  an 
enormous  complement  of 
equipment  and  employees  to  do 
the  job,  but  you're  on  a very 
tight  schedule.  Should  you  fail 
to  complete  the  project  on  time, 
Space  M + A + X Enterprises 
Nvill  be  liable  for  damages  at  the 
rale  of  $4,550,000  per  day  until 
the  space  station  is  built.  If 
you're  willing  to  take  that  risk, 
then  Space  M-\-A+X,  from  Fi- 
nal Frontier  Software,  is  the 
game  for  you. 

Space  M + A+X  is  not  a 
game  you'll  pick  up  in  a few 
hours  ...  or  days  ...  or  even 
weeks.  In  fact,  it's  not  really  a 
game,  but  rather  a detailed  sim- 
ulalion  of  space  station  assem- 
bly. You’ve  got  to  load  an  orbit- 
er — the  Atlantis,  Columbia, 
Discovery,  or  Endeavour — 
with  the  proper  equipment,  per- 
sonnel, and  supplies,  and  then 
oversee  the  launch. 

Once  the  spaceship  is  in  the 
correct  orbit,  you’ve  got  to  dock 
with  the  parts  you’ve  already  as- 
sembled. assemble  the  modules 
you  brought  up.  and  then  return 
to  earth  to  fetch  the  next  stages. 
You've  also  got  to  schedule  a 
crew  and  arrange  maintenance 
on  the  orbiter. 

What  makes  Space  M+A+X 
interesting  is  the  authenticity  of 
those  details.  The  program  was 
written  by  T.  S.  Keller,  former- 
ly with  the  Jet  Propulsion  Lab- 
oratory, who  developed  the  sys- 
tem used  for  resource  manage- 
ment in  the  Mariner,  Viking, 
and  Voyager  space  missions. 
The  manual — really  a detailed 
book  about  NASA’s  actual 
space-station  project — reads 
like  something  the  Russians 


You  select  the  payload,  crew,  and  expendables  for  each  mission  from  this  Space 
M -i’  A + X menu  screen . You  also  have  to  keep  an  eye  on  the  weather  report. 


would  pay  big  bucks  for.  In  the 
section  on  altitude  and  inclina- 
tion, Keller  says: 

“When  the  Orbiter  is 
launched  from  KSC  (Kennedy 
Space  Center]  in  an  easterly  di- 
rection, full  advantage  of 
Earth’s  eastward  rotation  can  be 
used  as  a springboard.  This  is  in 
sharp  contrast  to  military 
launches  from  Vandenberg  Air 
Force  Base  in  California.  For 
these  launches,  near-polar  or- 
bits (north-south)  are  required. 
Polar  orbit  launches  cannot  take 
advantage  of  any  springboard 
effect.  As  a result,  the  maxi- 
mum payloads  are  on  the  order 
of  40,000  pounds  (40  percent 
less  than  eastward  launches 
from  Kennedy).’’ 

If  you  love  detail,  space  ex- 
ploration, and  high  tech,  you'll 
enjoy  playing  Space  M+A+X; 
if  you  dislike  figuring  food  and 
oxygen  consumption  for  a crew 
of  eight,  you  should  stick  with 
arcade  games. 

List  Price:  Space  M + A +X. 

$59.95.  Requires:  192K  RAM;  one 
disk  drive;  IBM  PC.  PCyr.  or 
compatible,  or  PS/2  Models  25  or 
30  (hard-disk  installable,  but  copy- 
protection scheme  prevents 
installation  on  PS/2  Models  50. 60. 
or  80);  CGA,  EGA.  or  VGA;  DOS 
2. 1 or  later.  Final  Frontier 
Software.  18307  Burbank  Blvd.. 

# 1 08 . Tarzana.  C A 9 1 356;  ( 8 1 8) 
996-0431. 
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Sexu-Catioa:  The 
Facts  ofUfe  On-disk 


BY  MITT  JONES 

Whether  you  learned  about  the 
proverbial  birds  and  bees  from 
your  parents,  schoolyard  whis- 
pers. or  pirated  Playboy  maga- 
zines. chances  are  you  don’t 
know  as  much  as  you  thought 
you  did.  In  a world  in  which 
teenage  pregnancy  is  on  the  rise 
and  misconceptions  about 
AIDS  abound,  it’s  important  to 
ensure  that  your  teenage  chil- 
dren know  the  facts. 

Datachem’s  Sexu-Cation,  a 
software  learning  tool  designed 
for  family  use.  covers  venereal 
diseases  and  AIDS,  as  well  as 
the  human  anatomy,  in  a factual 
and  level-headed  manner. 

The  program  lets  you  choose 
to  answer  randomly  selected  or 
topically  oriented  multiple- 
choice  questions.  A correct  an- 
swer advances  you  to  the  next 
question;  an  incorrect  answer 
leads  you  to  a summary  of  the 
knowledge  you  apparently  lack. 

After  each  set  of  10  to  15 
questions,  the  computer  dis- 
plays your  score,  rating  your 
knowledge  as  a percentage  of 
correct  answers.  Neither  your 
answers  nor  your  score  are  writ- 


ten to  disk,  so  you  need  not  wor- 
ry that  someone  will  stumble 
across  evidence  of  your  sexual 
ignorance. 

You  then  have  the  option  of 
reviewing  the  questions  you 
missed  or  proceeding  to  more 
questions.  Sexu-Cation  divides 
the  questions  into  three  catego- 
ries: the  structure  and  function 
of  the  reproductive  systems, 
sexually  transmitted  diseases, 
and  contraception.  The  cover- 
age of  each  category  is  tasteful, 
to  the  point,  and  in-depth — re- 
miniscent of  the  sex-education 
films  1 watched  in  high  school 
gym  class.  Of  course,  there  are 
no  pictures. 

The  difficulty  of  the  ques- 
tions ranges  from  basic  to  com- 
plex. The  more  complex  ques- 
tions arc  sure  to  (each  even  the 
more  sexually  aware  among  us  a 
thing  or  two  we  never  knew  or 
have  forgotten.  The  authors  of 
the  program  did  a nice  job  of 
omitting  value  judgments  from 
their  questions;  a note  in  the 
manual  urges  parents  to  “re- 
view the  information  and  the  ap- 
propriate uses  of  (he  informa- 
tion with  (he  teenager  to  ensure 
that  the  desired  values  are  trans- 
mitted.’’ 

It’s  your  choice.  You  can 
hope  your  child  is  shown  films 
in  gym,  have  a few  drinks  and 
do  the  talking  yourself,  or 
cough  up  the  $59.95  for  Sexu- 
Cation.  As  Datachem  points 
out,  however,  one  of  the  biggest 
advantages  to  Sexu-Cation  is  its 
impartial  presentation  of  the 
facts  through  an  interesting  me- 
dium. Along  with  a bit  of  paren- 
tal guidance,  Sexu-Cation 
should  give  your  child  an  objec- 
tive, knowledgeable  viewpoint 
of  sex  that  he  or  she  may  not  get 
elsewhere. 

List  Price:  Sexu-Cation,  $59.95; 
woiking  demo.  $20.95  (can  be 
applied  toward  purchase  of  full 
product).  Requires:  256K  RAM. 
two  disk  drives,  DOS  2.0  or  later. 
Not  copy  protected.  Datachem.  33 
Mt.  View  Dr. . Westborough.  MA 
0I58I ; (800)  225-5669;  (617)  366- 
5277. 
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Optimizing  the  size  of  Mcrosofl  C.  QuickC,  and  Turtxi  C programs 
RAMVtEW  displays  ASCtI  stmgs  and  hex  seouences  in  any  area  of  memory . 
80XES2's  menu  processes  key  and  rTKWse  input  to  the  Presentation  Mana^. 
QFN.C  and  TRYOn.C  quality  partial  filenames  with  a fuR  dnw  and  path 
Bug  m Borland's  Ouattro  when  evaluating  certain  @0  tormulas . 

Macros  return  to  a 1 •2-3  ceU  and  display  the  same  screenful  as  before 
Fonnulas  to  center  and  nght-aRgn  the  results  of  t •2'3  string  tormulas 
(IfKey)  is  an  undocumented  macro  command  in  1 •2-3.  Release  2 .01 . 

RmWDEM. BAT  changes  dnve  and  directory  In  batch  fie  and  returns  later. 
REAOOATE.  ONCEONLY.  and  CURREtfT  batch  tiles  run  a program  once  every  day. 
Getting  single-keystroke  access  to  (SASE  III  Plus's  FIND  capability. 

A "meta-macro"  that  simplifies  storing  updated  Microsott  Word  4.0  macros. 
Sorting  WordPerteci  records  in  chronological  order  on  ttte  date  Wd. 

Making  MicrosofI  Word  4.0  recognize  key  symbols  as  text,  not  as  commands. 
Tabs  in  WordPerfect  headers  to  align  columns  of  proportional-font  text. 

Clipper  III*  bmes  using  PLINK86.  Microsofl's  Inker,  and  Turbo  C TUNK. 
PATHSUB  .C  makes  substitutions  to  any  Master  Environment  Bock  variable 
A "bounang-bafl"  menu  tor  use  in  gvnes.  In  compied  BASIC  source  code 
Turbo  Pascal  No-PrtSc  program  disables  or  enables  the  PrtSc  key. 

Turbo  Pascal  3.0  PrtChar  procedure  easiy  manipulates  screen  colors. 

Passing  arguments  horn  DOS  batch  Nes  to  inteipreted  BASIC  3.0  programs. 

Why  you  shouldn't  remove  toe  COMSPEC  entry  from  the  DOS  envlronmem. 
Piogiamming  DOS's  LSEEKtundton  to  move  a pointer  through  a text  fie 
Explaining  the  DOS  ERRORLEVEL  command  and  u^  OSKREADY  in  a batch  He. 
NETERROR  uses  Haugdahi's  "Inside  NetBIOS " book  to  find  errors  on  IBM  LAN 
NETBIOS  monitors  commands  sent  to  NetBIOS  services  in  NetWare  and  VINES. 
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C COMPILERS  Are  there  really  differ- 
ences between  C compilers?  Decide  for 
yourself  as  PC  Labs  puts  14  compilers 
through  a battery  of  benchmark  tests.  The 
compilers  reviewed  include  products  from 
Microsoft  Corp.,  Borland  International. 
Lattice.  Watcom,  MetaWare.  Manx  Soft- 
ware Systems,  Ecosoft,  Computer  Innova- 
tions. C Ware.  Mark  Williams  Co., 
MicroWay,  and  Mix  Software.  You’ll  see 
how  interpreters  from  Rational  Systems, 
Gimpel  Software,  and  Age  of  Reason 
stack  up  in  the  current  market.  We’ve  also 
developed  a checklist  to  verify  if  the  C 
compilers  and  interpreters  conform  to  the 
emerging  ANSI  C standard. 

MASS  STORAGE  TO  GO  Thedaysof 
carrying  a briefcase  full  of  floppy  disks  are 
over.  And  removable  data  cartridges  like 
those  from  Iomega  and  Eastman  Kodak 
aren’t  the  only  alternatives  anymore.  Re- 
movable hard  di.sks  have  come  into  the 
picture  and  make  it  possible  for  you  to  take 
your  hard  disk  wherever  you  go.  It’s  the 
perfect  answer  for  travelers,  the  security 
conscious,  and  people  who  work  from 
many  different  computers.  PC  Labs  tests 
products  from  Iomega  Corp.,  Eastman 
Kodak  Co.,  Tandon  Corp.,  Sysgen,  Plus 
Development  Corp. , and  others. 

Music  mania  Music  packages  for 
the  IBM  PC  that  allow  you  to  take  full  ad- 
vantage of  the  MIDI  (Musical  instrument 
Digital  Interface)  standard  are  becoming 
more  sophisticated.  Sequencing  programs 
allow  your  PC  to  record,  edit,  and  store 
MIDI  commands.  All  you  need  to  com- 
pose your  own  music  i.s  a sequencing  pack- 
age. a MIDI  interface  card,  a synthesizer, 
and  your  PC.  We  look  at  the  best  of  the 
bunch  from  Passport  Designs,  Voyetra 
Technologies,  Magnetic  Music,  Twelve 
Tone  Systems.  Robert  Keller.  Midi  Con- 
cepts, and  LTA  Productions. 

Notation  packages  actually  enable  your 
PC  to  write  a music  manuscript.  Notation 
packages  from  Dr.  T’s  Music  Software 
and  Passport  Designs  and  combination  no- 
tation and  sequencing  packages  from  Ro- 
land Corp.  and  Jim  Miller  create  beautiful 
music  manuscripts. 
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The  Se¥en  Spirits  of 
Ra:  Adwentures  in  the 
Land  of  the  Dead 


BY  JENNIFER  ZAINO 

Is  your  favorite  color  Nile 
green?  Does  the  song  “Walk 
Like  an  Egyptian"  get  you  out 
on  the  dance  floor?  Would  you 
pay  money  to  see  Steve  Martin 
decked  out  in  King  Tut  designer 
wear?  If  your  answer  to  any  of 
these  questions  is  yes.  you  prob- 
ably  are  a confirmed  Egypto- 
phile.  As  such,  you'll  want  to 
check  out  Sir-Tech  Software's 
adventure  game.  The  Seven 
Spirits  of  Ra. 

The  game  is  based  on  the  an- 
cient myth  of  Egypt's  first  pha- 
raoh. Osiris,  who  was  murdered 
by  his  evil  brother  Set.  As  if 
murder  weren't  bad  enough.  Set 
then  chopped  up  Osiris’s  corpse 
and  scattered  the  pieces  for  the 
creatures  of  the  earth,  sea.  and 
air  to  feast  upon.  Besides  being 
a gory  thing  to  do.  Set’s  act  of 
butchery  placed  Osiris's  seven 
mortal  spirits  in  danger,  as  their 
immortality  with  the  god  Ra 
could  be  secured  only  if  the 
earthly  body  was  in  one  piece. 

As  Osiris,  you  must  bring  at 
least  one  of  your  spirits  safely 
through  (h.‘  Duad  (Land  of  the 


Dead)  in  order  to  gain  entrance 
to  the  Passage  of  Rebirth  and  fi- 
nally to  the  Stronghold  of  the 
wicked  Set. 

Most  of  the  game's  action 
takes  place  in  the  Duad.  which 
is  composed  of  the  Desert  (com- 
plete with  pyramids  and  glaring 
sun),  the  Swamps  of  Sebat 
(complete  with  crocodiles  and 
swamps),  and  a series  of  maze- 
like landscapes  bearing  such 
names  as  the  Caverns  of  Isis  and 
the  City  of  Tombs. 

You  move  from  one  part  of 
the  Duad  to  another  through 
doorways  marked  with  flashing 
ankhs.  Searching  for  weapons, 
treasures,  and  nourishment  in 
the  form  of  mushrooms,  you 
navigate  through  the  various  re- 
gions using  either  the  arrow 
keys  or  a joystick.  The  objects 
of  the  search  reflect  the  ancient 
Egyptian  religious  belief  that 
spirits  wandering  in  the  Duad 
will  confront  mirror  images  of 
earthly  things,  and  that  they  will 
also  need  food  to  sustain  them- 
selves and  riches  to  offer  as  gifts 
to  the  gods. 

You’re  constantly  fighting 
the  onslaught  of  mummies, 
ghosts,  snakes,  rats,  crocodiles, 
vultures,  and  other  assorted  nas- 
ties. Battling  these  bullies  is 
good  training  for  the  ultimate 
confrontation  with  Set  in  his 
stronghold.  Each  time  you  lose 
a battle,  a semitransparent  ver- 
sion of  Osiris,  representing  one 
of  the  spirits,  floats  away.  It's 


Thertare 
pUntyefetues 
scattered 
rhroughoyi 
The  Seven 
Spirits  (tflU; 
itt^drtumttely, 
some  of  these 
messages  are 
written  in  td- 
eroglyphies. 


Osiris  begins 
his  sojtium 
through  the 

Land  of  the 

Desert.  He  can 

regions  by 
finding  the 
diHsmays 
marked  with 

ankhs. 

one  of  the  game’s  more-extraor- 
dinary special  effects. 

If  you  should  lose  all  seven 
spirits,  you  are  immediately 
sent  to  the  hellish  Pits  of  Abat, 
from  which  there  is  no  escape. 
Since  it’s  easier  than  you  think 
to  lose  all  the  spirits,  you'll 
want  to  save  the  game  often. 
Unfortunately,  saving  the  game 
requires  that  you  quit  and  be 
bumped  back  to  DOS. 

Part  of  the  challenge  lies  in 
reuniting  Osiris’s  body  by  de- 
stroying the  five  Masters  of 
Beasts,  which  are  the  spirits  of 
the  creatures  who  feasted  upon 
the  flesh  of  the  first  pharaoh. 
You  can  then  assume  the  shape 
of  the  defeated  creature  at  will. 
Believe  me,  this  little  trick  can 
come  in  pretty  handy  when 
you’re  trying  to  pass  unnoticed 
through  crocodile-infested  wa- 
ters or  chambers  filled  with 
slithery  snakes. 

You’ll  also  have  to  decipher 
messages  that  might  contain  an- 
swers to  riddles  that  will  be 
asked  of  you  in  the  Duad  and 
along  the  Passage  of  Rebirth. 
You  might  find  some  other 
helpful  clues  in  the  opening 
screens  that  appear  before  you 
enter  each  region  of  the  Duad. 
or  even  in  the  manual. 

Unfortunately,  some  of 
these  clues  were,  literally  and 
figuratively,  ail  hieroglyphics 
to  me.  if  you.  too,  get  stuck, 
there’s  no  need  to  go  crying  to 
your  mummy — the  company's 
hot-line  support  service  is  open 


7 days.  When  you  become  good 
enough  to  move  to  an  advanced 
game,  though,  you’re  on  your 
own.  The  company  says  it  is  un- 
able to  answer  these  que.stions 
because  of  the  variability  of  (he 
advanced  level’s  universe. 

The  Seven  Spirits  of  Ra's  16- 
color.  high-resolution  graphics 
are  to  be  highly  commended. 
Up  to  60  animated,  multicol- 
ored figures  can  be  present  on- 
screen at  the  same  time.  On  an 
EGA  monitor,  the  effect  is  very 
smooth. 

My  one  complaint  with  the 
program’s  graphics  is  the  depic- 
tion of  the  killer  rats.  It’s  pretty 
hard  to  be  afraid  of  something 
that  looks  like  a long-tailed 
hockey  puck  topped  with  a mar- 
aschino cherry. 

The  well-researched  manual 
and  authentic  graphical  depic- 
tion of  the  Osiris  myth  make  (he 
game  as  educational  as  it  is  en- 
tertaining. 

Now.  instead  of  passively 
watching  reruns  of  Cleopatra, 
Egyptophiles  (and  other  game 
lovers)  can  actively  participate 
in  (he  adventures  that  await 
them  in  the  Land  of  the  Dead. 
List  Price:  The  Seven  Spirits  ofRa, 
$49.95.  Requires;  I28K  RAM. 
one  disk  drive,  CGA  or  EGA.  DOS 
1 .0  or  later.  Copy  protected.  Sir- 
Tech  Software  Inc..  P.O.  Box  245. 
Charlestown  Ogden.sburg  Mall, 
Ogdensburg.  NY  1 3669;  (3 1 5)  393- 
6633. 
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Full  Speed  Ahead:  Test  Drive  Lets 
You  Open  Up  on  the  Open  Road 


BY  PHILIP  F.H.  ROSE 

Imagine  lhal  you  have  unlimited 
resources  to  spend  on  the  ulti- 
mate sports  car.  Five  of  the  top 
models — a Lamlx^rghini  Coun- 
lach,  Lotus  Turbo  Esprit. 
Porsche  9 1 1 Turbo.  Ferrari  Tes- 
tarossa.  and  Chevy  Cor- 
vette— are  completely  at  your 
disposal  for  test-driving  along  a 
treacherous  mountain  road. 

This  is  the  premise  of  Test 
Drive,  an  action/simulation 
game  from  Accolade.  Test 
Drive  is  not  a racing  game;  It's 
strictly  one  player  at  a time — 
just  you  against  the  road,  the 
Sunday  drivers,  and  the  high- 
way patrol.  Scoring  comes  at 
the  end.  as  a way  of  keeping 
track  of  how  well  you  did. 

Action  is  this  game’s  stron- 
gest point.  Don't  play  Test 
— 
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The  Seven  Spirits  of  Ra 
Travel  with  Egypt's  first 
pharaoh  through  the  Land  of 
the  Dead 
Space  M+A+X 
Set  up  the  U.S.’s  first 
commercial  space  station  in 
the  not-Ux>-distant  future 
Se.xu-Cation 
A program  to  teach  your 
teenage  children  the  facts 
about  .sex 

Breakthrough!  Mentor 
Electronic  flash  card 
program  lets  you  soak  up 
information  while  you  work 
in  your  applications 


Drive  unless  you’re  ready  to 
give  your  heart  a workout.  Ca- 
reening around  turns  and  burn- 
ing rubber  arc  what  this  game’s 
all  about.  You  don't  know  what 
excitement  is  until  you  have  to 
pass  a truck  and  two  cars  and 
then  swerve  back  into  your  own 
lane  within  mere  feet  of  an  on- 
coming car.  You’ll  do  well  to 
avoid  any  distractions  while 
playing.  If  you  take  your  eyes 
off  the  road  while  flying  along 
at  triple  the  legal  speed  limit, 
you  won't  last  long. 

While  the  game  does  lean 
more  toward  action  than  simula- 
tion. great  care  was  taken  with 
bt>th  the  look  and  the  fee!  of  the 
cars.  Yes,  feel\  These  cars  all 
handle  differently,  and  my  auto- 
minded  friends  tell  me  that  the 
simulations  are  gcxHl.  An  on- 
screen spec  sheet  gives  you  a 
rundown  on  each  car,  including 
its  top  speed,  engine  type,  and 
approximate  price. 

If  this  game  has  a fault,  it  is 
that  Accolade  did  not  take  the 
simulation  further.  You  have 
control  only  over  the  accelera- 
tor. shift,  steering  wheel,  and 
brakes.  The  only  working  dis- 
plays are  the  speedometer,  ta- 
chometer. and  radar  detector.  It 
would  have  been  nice  if  the  sim- 
ulation had  been  extended  to  in- 
clude the  clutch,  fuel  gauge, 
and  other  minor  displays. 

The  CGA  version  is  limited 
to  the  standard  4 ugly  colors, 
but  in  16  colors  on  an  EGA  dis- 
play, Test  Drive  is  beautiful. 
The  added  color  is  used  for 
some  unexpected  and  entertain- 
ing details,  such  as  showing  a 
reflection  of  your  car  in  puddles 
as  you  pass  by. 
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A/rer  vifHing  the  spec  sheets  for  the  five  sports  cars  featured  in  TcM  t)n>  c.  pick 
the  one  of  your  dreams  and  head  for  the  open  road. 


PrtKessor  speed  did  not  ap- 
pear to  affect  the  speed  of  the 
game,  but  it  did  change  the  re- 
sponse time  of  gear  shifts  and 
maneuvers,  giving  those  with 
faster  machines  an  advantage. 
Whether  you  consider  this  fair 
will  depend  on  the  speed  of  your 
own  machine. 

If  you  arc  into  driving  sports 
cars  along  winding  mountain 
roads  at  !5()-mph  speeds.  Test 
Drive  lets  you  indulge  your  pas- 
sion safely  and  legally.  The  lim- 
itations inherent  in  the  simula- 
tion don’t  detract  from  how 
much  heart-racing  fun  this  game 
really  is.  Test  Drive  tixik  the  PC 
Labs  by  storm.  tKcupying  lunch 


hours  and  after-hours  longer 
and  more  often  than  any  other 
computer  game  except  Mean 
18.  the  classic  golfing  game, 
also  from  Accolade.  Like  Mean 
18.  Test  Drive  is  destined  to  be- 
come a classic. 

List  Price:  Test  Drive.  S.^9.95  (for 
or  5*/j-inch  disks).  Requires: 
256K  RAM  (.t84K  for  IBM  with 
EG  A and  for  Tandy  UHK), 
and  .^0(M)):  one  disk  drive;  CGA. 
EGA.  or  Hercules  MGA;  IX)S  2, 1 
or  later.  Joystick  optional.  Copy 
protected.  Accolade.  So. 
Winchester  Blvd..  San  Jose.  CA 
9.SI28;(40X)2%*84(M). 
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in  a .tO-mph 
:one  can  get 
you  into  some 
tuizardous  sit- 
uations . hut 
it' s no  fun 
driving  slow  in 
a Ferrari. 
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“For  students,  Microsoft  QuickC'^ 
is  the  ultimate  programming 
environment” 

“For  my  research  work  it  gives  me 
an  all-in-one  product  for  develop- 
ment, while  providing  interlanguage 
calling  as  well  as  compatibility  with 
Microsoft  C5.0” 

Dr.  Kent  Chamberlin,  University  of  New  Hampshire. 

Department  of  Electrical  and  Computer  Engineering. 


PC 

MAG 

“With  its  integrated  debugging 
on-line  help,  Microsoft  QuickC  ^ 

the  clear  choice  as  the  standard  ( ^ ' 

compiler  for  our  courses’.’  r 

Greg  Tinfow,  R & D Engineer,  Smart  Product  E ^ 

Laboratory,  Stanford  University, 

“QuickC’s  built-in  graphics,  ^ 

debugger  and  superb  on-line  help  are 
formidable  features  to  overcome’.’ 

PC  Al  Magazine  (comparing  QuickC  toTurboC),Fall 

iyS7,  by  Brian  Flamig,  reprinted  with  permission. 


“If  you  are  new  to  C,  Microsoft 
QuickC  can  make  the  difference 
between  learning  C and  giving  up  in 
frustration’.’ 

Jim  Nech.  President,  Houston  Area  League  of  PC 

Users  (HAL  PC). 

“QuickC  is  better  than  Turbo  Cl 
It  does  everything  that  Turbo  C does, 
and  then  some,  incorporating  very 
good  debugging  support  that  w totally 
absent  from  Turbo  C’.’ 

Alan  Holub. Columnist. 

Dr.  Dobbs  Journal,  October  1987. 


Not  bad,  for  a $99  compiler. 

Call  (800)  541-1261,  Dept.  E66  and 
we’ll  send  you  a free  information 
packet,  including  details  of  how  to 
obtain  a TurboPascal®  to  Microsoft 
QuickC  translator  program. 

And  to  make  QuickC  even  more 
irresistible,  how  does  a 30  day  money- 
back  guarantee 
grab  you? 


Mk;n»(>ft  is  a leiastcred  iradcmark  and  QuickC 
ts  a trademark  of  Microsoft  Corporation. 

Turbo  C and  TurboPuscal  are  rcKisicred 
trademarks  of  Borland  Intemalional.  Inc. 
oner  valid  in  (he  SO  United  States  only. 


